NECTAR PRODUCTION OF SUNFLOWER HYBRIDS IN THREE REGIONS OF HUNGARY
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Abstract

In Hungary sunflower is the most important oil crop. Its sowing area has varied between 400-500.000 hectares in the last couple of years, thus it occupies the third largest area of the arable land after wheat and maize. From the beginning of the eighties sunflower has increased its importance as a summer bee pasture, which has been available almost in all parts of the country. The outstanding part in the sowing structure and the wide range of varieties (hybrids) of sunflower has generated many questions in apiculture and crop production as well. The beekeepers meet by migration mostly with the oil-type sunflower hybrids, in which the nectar production can be very different. For beekeepers the good nectar yield has got the main importance, which depends partly on the hybrids, but the agro-ecological conditions, may influence it too. Although nectar production is highly influenced by environmental factors, great number of measurements can give proper base to determine the nectar production ability of given hybrids. It means the apicultural importance and yield stability as well. In this study we can give an account of new results of measurements of sunflower nectar production. In three different regions of the country the nectar production per floret and sugar concentration of 10 sunflower hybrids were measured in 2002. Sugar value was calculated. Climatic conditions were different on the three sites; hence its influence on the nectar production of sunflower was also studied. Nectar was drained with capillaries from the flowers following a 24-hour isolation. The nectar production of sunflower has varied between 0,08-0,182 mg/floret, sugar content of the nectar has varied between 38,3-61,3 %, however significant differences could be observed between the experimental sites. Sugar value was between 0,04-0,082.
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INTRODUCTION 

In Hungary sunflower is one of the most important bee pasture. Its flowering period is in summer when there are only very few nectar plants for honey bees. Therefore during the summer period sunflower is a significant bee pasture, ensuring long honey flow in Hungary, partly due to its big ratio in the cropping structure.

Sunflower is an agricultural crop, which needs bee pollination in order to reach higher yield. Without insects (bees) or other exterior factors only minimal fertilization can be expected. It attracts insects that collects nectar and pollen and at the same time do the pollination so they are very important by pollination too (Free and Simpson, 1964). The nectar production of sunflower and its sugar content determine the attraction of honey bees (Benedek et al, 1974). Besides these characters agroecological factors influence the nectar production and sugar concentration too. 

Sunflower is a widely adapted plant. It can be produced almost all parts of the country. The number of hybrids is more than 100, however the nectar production is variable in the country. 

In some studies flowers had high nectar production (0,405-0,487 mg/flower) with 

49,5-51,3% sugar concentration (Halmágyi-Suhayda, 1962), others reported 0,05-0,26 mg nectar/flower (Mészáros- Gulyás, 1994), 0,063-0,165 mg nectar/flower with 46,5-64,7% sugar concentration (Szalai et al, 2001), 0,08 mg nectar/flower with 19,8-61,3% sugar concentration (Zajácz et al, 2002), 0,19-0,5 mg nectar/flower with 24-49% sugar concentration (Hedtke, 1998).

In the previous years the nectar collection of honey bees and honey yield from sunflower were low in Hungary. So within this experiment our aim was to determine the nectar production of some sunflower hybrids and the importance of honey bees in three sites of Hungary.

 

MATERIALS AND METHODS

In 2002 we measured the nectar production of 10 sunflower hybrids on three sites of Hungary. The 1st site, Kerekharaszt is 50 km from Budapest, the 2nd Gyöngyös is 60 km from Budapest to the North-East, and Mezõhegyes the 3rd is located in the South-East corner of Hungary. The measurements took place as follows: Kerekharaszt 2-10 July, Gyöngyös 11-15 July, Mezõhegyes 3-9 July. Glas capillaries were used for the nectar measurement, which were weighted before and after sampling. The sugar concentration was determined with a refractometer. Nectar samples were taken from previously isolated inflorescences for 24 hours. We measured the nectar production during the flowering period. 

The soil at Kerekharaszt is Brown forest soil, at Gyöngyös Brown forest soil and at Mezõhegyes Meadow chernozem soil. 

The basic weather characteristics of the experimental sites during the measurements were as follows:

1st Kerekharaszt: temperature 21-28ºC, air humidity 35-79%, 11 mm precipitation on 4 July. After this day the temperature decreased, (21ºC) with higher (79%)air humidity, then sunny  days.

2nd Gyöngyös: temperature 25-30ºC, air humidity 45-62%, sunny period during the measurements.

3rd Mezőhegyes: temperature 24-31ºC, air humidity 34-75%, 9 mm precipitation on 4 July and 22 mm on 7 July. The weather was several times cloudy and windy.

RESULTS

On each experimental sites the flowering period was shorter than usual because of hot weather; 9,5 and 7 days at Kerekharaszt, Gyöngyös and Mezőhegyes, respectively. 

1st site, Kerekharaszt

During the experiment it got cloudy several times, when the temperature decreased but the air humidity was high. This case bees were present only in a small number on the sunflower heads.

The average of total nectar production was the highest at Arena PR (0,128 mg/flower), but it got the lowest sugar concentration (45,7 %). The lowest nectar mass was produced by Cledor (0,08 mg/flower) with 51,7 % sugar concentration. 60% of the hybrids produced nectar over 0,1 mg. The sugar concentration was between 45,7-61,3 %, which was prefered by honey bees. The highest sugar concentration (69 %) was observed on 5 July after a rainy day. After rain bees visited the fields in a higher number. The highest sugar value was at Pixel PR, the lowest at Cledor. 

2nd site, Gyöngyös

Except one hybrid (Florix) the nectar production exceeded 0,1 mg/flower. Among the three sites the highest nectar production by Hysun 321 PR (over 0,2 mg) was found here. It is a very good nectar mass. The sugar concentration varied between 43,8-55,4 %. Bees visited the field from 8 am. Hysun 321 PR had the best sugar value here (0,09 mg sugar/flower) in the three sites.

3nd, Mezőhegyes

The bees started activity in the field at 7 am and they were the most active until 11 am. In the hot hours around noon bees also could be seen but not in the same amount. In the afternoon bees visited the field again in a great number. 

The highest nectar was produced by Arena PR, the lowest by Hysun 321 PR. The sugar concentration was between 38,8-44,9 %. The highest sugar value was at Arena PR (0,071 mg sugar/flower), the lowest was at Hysun 321 PR. 

Figure 1 shows the nectar production of the three sites. We can see that except Florix the nectar production of hybrids were the lowest at Kerekharaszt, and except two hybrids the highest at Mezőhegyes. In Mezőhegyes, there was twice rain, which influenced the nectar production. All hybrids had the most sugar concentration at Kerekharaszt, followed by Gyöngyös and than Mezőhegyes (Figure 2). In Mezőhegyes after the rains the sugar in the nectar was diluted. Figure 3 shows the sugar value of sunflower hybrids. Sugar value was under 0,1 mg at all hybrids. 


  

Fig. 1: Nectar production of sunflower hybrids, 2002



Fig. 2: Sugar concentration of sunflower hybrids, 2002

 

 

Fig. 3: Sugar value of sunflower hybrids, 2002

DISCUSSION

On each experimental sites the flowering period was shorter because of hot weather.

We have found that nectar production was good during the hot hours too if water supply for the sunflower was adequate from soil. There was significant difference among the experimental sites not only among the hybrids. The sugar concentration was higher when the temperature increased.

The soil and agroecological conditions of sites influenced the nectar production and sugar concentration of hybrids. Some hybrids had low reaction to the soil and weather conditions, their nectar production were stable on the different sites. Our results can give information for beekeepers about the nectar producing ability of different hybrids.
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