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Abstract. The aim of our study was to determine the effect of N top dressing on the yield components of three 

wheat varieties. Our experiments were carried out in Szeged – Öthalom on 10m2 experimental plots, three winter wheat 

varieties (GK Békés, GK Csillag, GK Petur), in two growing seasons (2010/2011, 2011/2012), 2 fertilizer treatment per 

growing season, with 3 repetitions, random block arrangement. The yield components were evaluated by kind of Sváb 

cumulative yield analysis. The cumulative yield production analysis gives opportunity for graphic representation of plant 

development, where horizontal axle (x) represents yield components (end products of different development stages) per unit 

area in developmental order, and vertical axle (y) indicates the percent value of yield components referring to a basis for 

comparison. In the course of cumulative yield production analysis the followings are considered as yield components: 

A=number of seeds m-2, B=number of shoots m-2, C=number of ears m-2, D=number of spikelets m-2, E=number of grains m-

2, F=grain weight m-2. The examined genotypes have a characteristic development line, the relative positioning of their yield 

components shows the characteristic features of the variety. GK Csillag is an extraordinarily tillering, number of shoot per 

unit area, number of ear, number of spikelet and number of grains are favorable. GK Békés and GK Petur are characterized 

by a larger thousand-seed weight. The plants which didn't get the early spring nitrogen dose, couldn't tiller as the ones 

received the N treatment in time. The April and May nitrogen surplus is beneficial for the ear number and grain number 

value of winter wheat. The delayed, higher doses of nitrogen fertilization cannot compensate the backlog of plants, so it is 

result poor yield. The continuous, issued in several installments N-dose is preferable for winter wheat, so it is result higher 

yield as a large amount of N applied to a few times.  
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INTRODUCTION 

One of the most demanding and most responsive cultures of cereal crops for nutrient supply and 

fertilization is winter wheat (PEPÓ, 1995; SZENTPÉTERY ET AL., 1995). The research on the nutrient treatment of 

the winter wheat is versatile and extensive in Hungary. MATUZ ET AL (2007), PETRÓCZI ET AL. (2008), TANÁCS 

(2007) and TANÁCS ET AL. (2006) examined the effects of fertilisers and fungicide treatments on the quality, 

while JOLÁNKAI ET AL (2006) on the quantity of the crop. The winter wheat requires different levels of nitrogen 

in different phenophases (JOLÁNKAI 1993), in practice on the other hand, allows one or two doses of nitrogen 

fertilization. 

LÖNHARDNÉ ET AL. (1995) have found that nutrient supply has a decisive influence on the quantity of 

ears (length of ears, weight of ears, grains number/ears). In contrast, HARMATI (1987) did not attribute most of 

the increase in fertilizer yields to the quantitative parameters of ears, but to productive tillering tendency (an 

increase in the number of grains). According to JAKAB ET AL. (2017) the fertilization had different effect on the 

examined generative factors. The thousand seed weight did not change significantly, but the change of length of 

spike and number of spiklets under the influence of fertilization was significant. Fertilization had a significant 

effect on the length of spike, weight of spike and grain number of spike (JAKAB ET AL., 2016). KRISTÓ ET AL. 

(2008) have found that the PK and the NPK treatments significantly increased the number of shoots, the number 

of ears, the number of spikelets. 

According to LESZNYÁKNÉ (2001), the thousand-seed weight is a genetically strongly defined yield 

component that can only be slightly influenced by agrotechnical factors.  
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The aim of our study was to determine the effect of N top dressing on the yield components of three 

wheat varieties. 

 

MATERIAL AND METHODS 

Our experiments were carried out in Szeged – Öthalom on 10m
2
 experimental plots, three winter wheat 

varieties (GK Békés, GK Csillag, GK Petur), in two growing seasons (2010/2011, 2011/2012), with 3 

repetitions, random block arrangement. Fertilizer treatments differed at N doses and at the time of application 

(Table 1). 

The yield components were evaluated by kind of Sváb cumulative yield analysis (SVÁB 1961, 1962). 

The cumulative yield production analysis gives opportunity for graphic representation of plant development, 

where horizontal axle (x) represents yield components (end products of different development stages) per unit 

area in developmental order, and vertical axle (y) indicates the percent value of yield components referring to a 

basis for comparison. In the course of cumulative yield production analysis the followings are considered as 

yield components: A=number of seeds m
-2

, B=number of shoots m
-2

, C=number of ears m
-2

, D=number of 

spikelets m
-2

, E=number of grains m
-2

, F=grain weight m
-2

. 

 
Table 1. 

Data of fertilizer treatments in the experiment 
 2010/2011. 2011/2012. 

number of 

treatments 

date of 

treatments  

N dose 

(kg ha-1) 

P2O5 dose 

(kg ha-1) 

K2O dose 

(kg ha-1) 

date of 

treatments  

N dose 

(kg ha-1) 

P2O5 dose 

(kg ha-1) 

K2O dose 

(kg ha-1) 

fertilizer 

1. 

06.09.2010. 45 45 45 10.09.2011. 45 45 45 

24.02.2011. 55 0 0 20.02.2012. 50 0 0 

07.04.2011. 27 0 0 19.04.2012 0 0 0 

10.05.2011. 27 0 0 25.05.2012. 0 0 0 

fertilizer 

2. 

06.09.2010. 45 45 45 10.09.2011. 45 45 45 

24.02.2011. 0 0 0 20.02.2012. 50 0 0 

07.04.2011. 100 0 0 19.04.2012. 50 0 0 

10.05.2011. 100 0 0 25.05.2012. 50 0 0 

 

RESULTS AND DISCUSSIONS 

 
Fig. 1. Relative development of GK Békés, GK Csillag, GK Petur varieties on fertilizer 1 in 2010/2011. year  
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GK Csillag produced with 14% more shoots per unit area compared to the average, and its 

grains/spikelets was also favorable, but its shoots were non-productive, and its grains/spikelets and its thousand-

seed weight was low (Figure 1.). Ultimately, GK Csillag created the largest grain per unit area. Among the 

examined varieties, GK Petur was the weakest in tillering. The number of ears per shoot and the number of 

spikelets per shoot showed an improvement compared to the other varieties, so the number of grains per unit 

area at the end of the development was slightly below the average of the varieties.  

 

 
Fig. 2. Relative development of GK Békés, GK Csillag, GK Petur varieties on fertilizer 2 in 2010/2011. year  

 

In the second fertilizer treatment (Figure 2.), the GK Csillag tillered the most again. Subsequent end 

products of development stages also far outperform the average of varieties, and at the end of the development, 

only 10% preceded the average. The initial development of the GK Békés and GK Petur varieties was below 

average and the results of the yield components were below average. Compared to the average, the thousand-

seed weight of GK Békés and GK Petur was well established. 

 

 
Fig. 3. Comparison of fertilizer 1 and fertilizer 2 in 2010/2011. year 
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In Figure 3, the yield components of the fertilizer 2 treatment were compared to the yield components 

of the fertilizer 1 treatment (100%).  

The difference between the two fertilizer treatments is prominent in the number of shoot. The plants of 

fertilizer treatment 2, which did not receive the early spring N dose, could not tillered as much as those 

receiving N treatment. However, the small number of shoots of treatment 2 was more productive, as shown by 

the straight line between the B (number of shoot) and C (number of ears). Thus, the surplus nitrogen of fertilizer 

2 treatment in April and early May was beneficial for the number of ears, number of spikelets, number of grains, 

and grain weight. However, the many but delayed N doses could not compensate for the arrears of plants of 

fertilizer 2 treatment, so the yield of the final stage end product, the yield per area unit, was less in fertilizer 2 

treatment than in fertilizer 1 treatment.  

 

 
Fig. 4. Relative development of GK Békés, GK Csillag, GK Petur varieties on fertilizer 1 in 2011/2012. year 

 

Figure 4 shows the developmental lines of the varieties studied in fertilizer 1 treatment 2011/2012, 

where the 100% level is the average end product of development stages of the varieties. In the second year of 

the experiment, in the case of fertilizer 1 treatment, it can be seen that the GK Csillag has again exceeded the 

other varieties in the case of shoots per unit area, number of ears per unit area and number of spikelets per unit 

area, and number of grains per unit area. However, the thousand-seed weight of GK Csillag is less than that of 

GK Békés and GK Petur, so the grain weight per unit area was 2% below the average of the examined varieties. 

The initial development of the GK Békés and GK Petur varieties (shoot number and number of ears) developed 

very similarly. Later, GK Petur developed more dynamically, its surpass with a number of spikelets/ears, 

number of grains/spikelets and thousand-seed weight not only of GK Békés, but also of the average of varieties. 

Thus, in the fertilizer 1 treatment of the second year of the experiment, the grain weight per unit area of GK 

Petur exceeded the variety average.  
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Fig. 5. Relative development of GK Békés, GK Csillag, GK Petur varieties on fertilizer 2 in 2011/2012. year 

 

Even in the case of the fertilizer 2 treatment, GK Csillag stands out from the other varieties with its 

extraordinary tillering, the number of ears per unit area, the number of spikelets per unit area and the number of 

grains (Figure 5.). However, it can also be seen from the development line of GK Csillag that the grain size of 

the variety is small, so that it was able to prevent the average of the examined varieties slightly in the yield. The 

developmental lines of GK Békés and GK Petur are almost parallel. The two varieties are also below the GK 

Csillag variety by the number of shoots per unit of area, number of ears per unit area, the number of spikelets 

per unit area and weight of grains per unit area. They could not fully compensate for this backlog with their 

thousand-seed weight. 

 

 
Fig. 6. Comparison of fertilizer 1 and fertilizer 2 in 2011/2012. year 

 

In Figure 6, the yield components of the fertilizer 2 treatment were compared to the yield components 

of the fertilizer 1 treatment (100%) in the second year of the experiment. 
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We can see that in fertilizer 3 treatment the number of shoot per unit area is higher, but the number of ear is 

almost the same as the fertilizer 1 treatment. So, the effect of the later, continuous dosing of nitrogen resulted 

more shoots, which did not carry any ears, they became non-productive, but the surplus N had no effect on the 

formation of the ears. Excess Nitrogen not only contributed to the development of vegetative parts, but also 

generative parts improved: the number of spikelets per ears and the number of grains per spikelets were more 

favorable than those of the fertilizer 1. 

 

CONCLUSIONS 

 The examined genotypes have a characteristic development line, the relative positioning of their yield 

components shows the characteristic features of the variety:  

 GK Csillag is an extraordinarily tillering, number of shoot per unit area, number of ear, 

number of spikelet and number of grains are favorable.  

 GK Békés and GK Petur are characterized by a larger thousand-seed weight  

 The plants which didn't get the early spring nitrogen dose, couldn't tiller as the ones received the N 

treatment in time.  

 The April and May nitrogen surplus is beneficial for the ear number and grain number value of winter 

wheat. 

 The delayed, higher doses of nitrogen fertilization cannot compensate the backlog of plants, so it is 

result poor yield.  

 The continuous, issued in several installments N-dose is preferable for winter wheat, so it is result 

higher yield as a large amount of N applied to a few times  

 

BIBLIOGRAPHY 
HARMATI I. (1987) Tápanyagellátás. In: Barabás Z. (szerk.): A búzatermesztés kézikönyve. Mezőgazdasági Kiadó. 

Budapest. pp. 351-365 

JAKAB P., FESTŐ D., KOMAREK L. (2016) A műtrágyázás hatása az őszi búza termésére és termésképző elemeire. 

In: Futó Zoltán (szerk.) Kihívások a mai modern mezőgazdaságban. Konferencia helye, ideje: Szarvas, 

Magyarország, 2016.11.24 Szarvas. Szent István Egyetemi Kiadó, 68-73. (ISBN: 978-963-269-594-5) 

JAKAB P., FESTŐ D.; ZOLTÁN G., KOMAREK L. (2017) Examination of fertilization of winter wheat on meadow 

chernozem soil Research Journal of Agricultural Science 49 : 1 pp. 127-134., 8 p. 

JOLÁNKAI M. (1993) A búzatermesztés egyes meghatározó tényezői. Tézisek a mezőgazdasági tudomány doktora 

fokozat elnyeréséhez. Martonvásár. 

JOLÁNKAI M., SZENTPÉTERY ZS., HEGEDŰS Z. (2006) Pesticide Residue dischange dynamics in wheat grain. Cereal 

Research Communications, Vol. 34 No. 1 pp. 505-509 

KRISTÓ I., HEGEDŰS SZ., PETRÓCZI I. M. (2008) Investigatiaon of the development of winter wheat under different 

fertilizer rates. Ceresal Research Communications 36. Suppl. 1183-1186. 

LESZNYÁK M-NÉ (2001) A termesztési tényezők hatása az őszi búza termésére és a terméselemekre 2000-ben, 

Debreceni Egyetem Agrártudományi közlemények – Acta Agraria Debreceniensis. (1.) 26-32. 

LÖNHARDNÉ B. É., NÉMETH I., RAGASITS I. (1995) N és P trágyázás hatása a búza generatív fejlődésére. 

Növénytermelés. 44. (2): 171-177. 

MATUZ J., KRISCH J., VÉHA A., PETRÓCZI I. M., TANÁCS L. (2007) Effect of the fertilization and the fungicide 

treatment on the alveografic quality of winter wheat. Cereal Research Communications, Vol. 35, No. 2 pp 1193-

1196. 

PEPÓ P. (1995) Újabb adatok az őszi búza fajtaspecifikus tápanyagellátásához, Debreceni Agrártudományi 

Egyetem Tudományos Közleményei, Tom. XXXII. Debrecen, 125-142. p. 

PETRÓCZI I. M., KOVÁCS ZS., BONA L. (2008) Influances of agronomical factors on the yield and quality of winter 

wheat. Cereal Research Communications Vol. 36, Supplement: Proceedings of the VII. Alps-Adria Scientific 

Workshop, 28 April-2 May 2008, Stara Lesna, Slovakia (June 2008), pp. 1799-1802  

SVÁB J., (1961) Új terméselemzési módszer a növényfajták fejlődésének jellemzésére. MTA Agrártudományok 

Osztályának Közleményei (19.) 253-261. 

http://www.isbnsearch.org/isbn/9789632695945
https://m2.mtmt.hu/gui2/?type=authors&mode=browse&sel=10013064
https://m2.mtmt.hu/gui2/?type=authors&mode=browse&sel=10001088
https://m2.mtmt.hu/gui2/?mode=browse&params=publication;3210083
https://m2.mtmt.hu/gui2/?mode=browse&params=publication;3210083


Research Journal of Agricultural Science, 51 (1 ), 2019 

149 

 

SVÁB J., (1962) Trágyázási és egyéb agrotechnikai kísérletek értékelése kumulatív terméselemzéssel. Agrokémia 

és talajtan. 11.(2.) 219-236. 

SZENTPÉTERY ZS., JOLÁNKAI M., VARGA J., FEHÉR GY-NÉ (1995) Az őszi búza hektoliter-tömegének, fehérje és 

nedves sikér mennyiségének változása az elhúzódó betakarítás hatására, Növénytermelés. 44. (4) 335-343. p. 

TANÁCS L. (2007): Seasonal and genotype effect on the alveographic value of winter wheats. Cereal Research 

Communications, Vol. 35, No. 2 pp 1197-1200 

TANÁCS L., VÉHA A., PETRÓCZI I. M. (2006): Műtrágyával és fungiciddel kezelt aestivum búzák nedvessikér-

tartalom, valorigráfos és alveográfos vizsgálatai az évjáratok függvényében. Növénytermelés, 55. (5-6): 335-355 


