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Abstract: We examined the effect of nutrient supply and grain size on some laboratory 

research parameters of wheat and triticale seeds (thousand seed weight, percentage of 

germination, germination vigour) and on the basis of the results to provide useful 

information for practice. The thousand seed weight was significantly affected by the size of 

the grain, but the nutrient treatments also had an effect on it. The nutrient supply in most 

cases did not significantly change the percentage of germination in the average of the 

tested varieties. Along with the growing grain size the percentage of germination was also 

improving in both species. The percentage of germination difference between the highest 

and lowest seed size in both species was statistically justified. Germination vigour had also 

the best result in the maximum grain size. Considering the study results, the grains larger 

than 2.2 mm-s can be recommended for market. 
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INTRODUCTION 
 

In Hungary the sown area of winter wheat is 1-1.2 million hectares and the crop area 

of triticale is between 110-150 thousand hectares. The yields are 3-5 million tons a year in 

winter wheat and 300-600 thousand tons in triticale. The quantity and quality of winter 

wheat and triticale depend on exterior factors (agro-technical, ecological) and seed quality 

parameters. The suitable choice of species substantially influences the efficiency of 

production. The purpose of the farmer is to sow the best quality seed, which provides big 

quantity and high-quality grain, therefore it is important for the farmer to sow the suitable 

quality, checked and processed seed. The success of seed production is determined by the 

complex effect of ecological, biological, and agro-technical factors. Among the agro-

technical factors the nutrient supply had a determinative effect on the quantity and quality 

of yield.  

To provide the required amount of supplementary nutrients, it is necessary to 

determine the suitable NPK nutrient rate for the plants. Nitrogen can be absorbed only in 

the presence of the necessary phosphorus and potassium supplies, and a large dose of 

nitrogen alone induces crop depression [6].  The germination vigour of big and medium 

fraction was better than the small fraction and the unscreened seed [2].  The suitable 

nitrogen supply is necessary for the good germination ability of cereals [4] [5]. The 

satisfactory nitrogen supply provides big thousand seed weight [3] . 

For winter wheat in the interest of the good germination ability we must provide the 

suitable nitrogen supply in graining phase, however he says, that the overdone nitrogen 

dosage causes germination inhibition [4]. The quantity of spring chemical fertilizer- 

depending on the genotype of winter wheat- had good effect on the vigour of winter wheat 

[8]. The unilateral N-fertilization causes phosphorus deficiency and decreased the yield, 

and size of wheat grain. The optimal phosphorus supply reduces the proportion of small 

grains, and increases the proportion of higher grains [1]. 
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MATERIAL AND METHODS 
 

Soil properties of the experimental field 
The experiment was set on the area of the Cereal Research Non-Profit Ltd in 

Fülöpszállás. The soil was meadow soil. Before setting the experiment the soil analysis 

data showed that it had good nitrogen, phosphorus and potassium content. (Table 1). 

Table 1.  

Main properties of the experimental field area 
 

pH (KCl) 

Soil plasticity value 

KA 

Humus 

(%) 

P2O5 

(mg/kg) 

K2O 

(mg/kg) 

7.57 48 3.03 172 384 

Source: Cereal Research Non-Profit Ltd 
 

We examined three winter wheat (GK Csillag, GK Békés, GK Petur), and two 

triticale varieties (GK Szemes, GK Idus) seed testing parameters. Wheat seeds grown in 

seven different nutrient treatments and triticale grown in 10 nutrient treatments were 

divided into three groups. The first group contains seeds smaller than 2.2 mm-s, the second 

group is for grains between 2.2-2.8 mm-s, and the third one is for grains bigger than 2.8 

mm-s. 

Laboratory experiments. The seed testing parameters studies have done in 

laboratory of Institute of Plant Sciences and Environmental Protection University of 

Szeged Faculty of Agriculture. We germinated 50 seeds in every nutrient treatment, in four 

replications. We made the germination tests on wet filter paper in rolls. The temperature 

was 20-22 °C, and the humidity was 80-90%. The humidity of the filter paper rolls was 

checked daily, and if necessary, was sprayed with water to avoid dehydration. The filter 

paper rolls we opened after three, five, and after seven days the normal germs were 

selectedand counted. We processed the obtained data by single factor variant analysis [7]. 
 

RESEARCH RESULTS  
 

The effect of particle size on the percentage of germination 

 Figure 1. illustrates the effect of grain size of winter wheat varieties on the 

percentage of germination. The percentage of germination of seeds which was less than 2.2 

mm-s was 95.98%. The percentage of germination of the other two bigger fractions were 

significantly higher (97.88%, 98.76%, LSD 5% 0.72). Based on the results of the study we 

concluded that the smallest grain size is less suitable seed. 

 
Figure 1. The effect of grain size of winter wheat varieties on the percentage of 

germination 
Source: own results 

Figure 2 shows the effect of triticale grain size on the percentage of germination. In 

this study also, the smallest seeds percentage of germination was the least (94.38%).  The 

increasing of seeds size, the percentage of germination was improved. The percentage of 
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germination of the largest seeds was 97.4%. The difference between the smallest and the 

largest fractions was significant (LSD5%=0.72). Based on the results of the two studies, in 

both cases the largest seeds had the best germination results. Also it could be concluded 

that, for the two species, the percentage of germination of the wheat is better than that of 

the triticale. 

 
Figure 2. The effect of particle size of triticale varieties on the percentage of 

germination 
Source: own results 

Study of germination vigour 

We counted the number of intact and healthy winter wheat seedlings in the paper rolls 

on the third, fifth and seventh day of germination. The highest value (90.14%) was shown 

by the seedslarger than 2.8 mm-s on the third germination day. í The germination vigour 

decreased in accordance with the decreasing seed size. Compared to the germination 

vigour results of third day, the results of fifth and seventh days were significantly lower. 

On the fifth and the seventh days, the smallest fraction of winter wheat had the best 

germination vigour (Figure 3). 

 
Figure 3. The germination vigour of winter wheat 

Source: own results 

 
Figure 4. The germination vigour of triticale 

Source: own results 
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On the third day the germination vigour of seeds smaller than 2.2 mm was the least, 

67.5%. The larger grains germination vigor improved. The germination vigour of the 

largest grains was best, 77.5%. 

On the third day as compared to the results of the results of the fifth and the seventh 

day was significantly lower. Based on the two studies, the germination vigour in winter 

wheat was higher than in triticale. 

 

CONCLUSIONS 

Many factors determined the percentage of germination and germination vigour of 

seeds (ecological, agro-technical and biological). We examined the effect of grain size on 

some laboratory research parameters of wheat and triticale seeds. 

Along with the growing grain size the percentage of germination was also improving 

in both species. The percentage of germination difference between the highest and lowest 

seed size in both species was statistically justified. Germination vigour had also the best 

result in the maximum grain size. Based on the experimental results, the grains larger than 

2.2 mm-s can be recommended for market. We concluded, that winter wheat had better 

percentage of germination and germination vigour than the triticale. 
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