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Abstract

The effects of honeybee pollination on onion were studied in the cultivar “Valencia”. Bulbs of this cultivar were sown in plot size 6.25 m² as 90 x 30 x 20 cm distances. Onion bulbs were stabilized as 60 in one plot. Experiment was replicated by four times. Treatments were, plots caged with bees; open plots and other pollinators and plots caged without bees. Twenty colonies were equalized in population strength and maintained by throughout flowering period of the crop. After maturation of seeds, onion bulbs were harvested manually, graded up to parcels and left to dry. Average seed yield, total seed yield, 1000 seed weight, germination rate, emergence rate, stressful condition emergence rate, mean days to germination (MDG), mean days to emergence (MDE), stressful condition mean days to emergence were determined in the experiment. 

Results revealed that the seed yield per bulb in open plots (5.06 g/flower) was showed important increase than in caged plots (1.48 g/flower). Total seed yield per plot was 797.35 g/plot in open sided whereas it was 205 g/plot in caged groups. Other seed quality characteristics (1000 seed weight, germination rate, emergence rate, stressful condition emergence rate, mean days to germination (MDG), mean days to emergence (MDE), stressful condition mean days to emergence) were also considerable high in open plots than caged plots. Seeds were more coarse and filled in open pollinated plots. Embryo and endosperm parts of seed were completed, perfectly. Differences in treatments were also seemed in seed livability tests. Both, germination rate and emergence rate of seeds were found higher in open plots. All these differences in treatments were found important in statistics (P<0.01). 

These results were approving the utilization of honeybees on onion seed production would increase the seed quality and quantity, effectively.

Introduction

Onion is one of the important agricultural products in Turkey. Dry onions are produced around 2 100 000 tons per year, while production for fresh consumption is around 235 000 tons. Most of the total onion production – about 70 % – is being done by direct seeding, while production with small bulbs decreased in recent years to 30 %. Seed production was 26 175 kg in open pollinated onion varieties, while in the hybrids it was 300 kg in Turkey 2001 (Anonymous, 2001). Onion has very high nectar yield (Glohov, 1974). High quality seed production in onion is an important goal. But, problems of inefficient pollination caused the difficulties in hybrid seed production and in getting high quality of the product. In lack of natural pollinators, honey bees play the vital role in onion pollination. Several pollination factors could be taken into consideration for agricultural production. Wind, hand-pollination, some pollen dispenser methods, insects etc. could be counted as well. Wind has a few effects on onion pollination because of the sticky of its pollens (Mc Gregor, 1976). Even other insects and solitary bees have important supplement on onion pollination; honeybees are the best (Mc Gregor, 1976). Onion flowers have so much quantity of nectar. That is why onion is so attractive for honey bees, solitary bees and some other hymenoptera species ( Jula et al., 1965). Bohart et al., (1970) reported 267 species of insect visitors on onion flowers, the most important of which were honey bees, small syrphid flies, megachile rotundata, halictid bees and drone flies. Of these, only the honey bee can be manipulated and used in large-scale onion seed production. They are effective pollinators of open pollinated onions because both pollen and nectar are available on all umbels.

Pollination in the onion flowers occurs when pollen is transferred from the dehiscing anthers of one floret to a receptive stigma of another floret. Effective transfer of pollen between florets on an umbel or on an individual plant can transpire through the action of an outside agent, but self pollination within the floret is impossible. Cross-pollination between plants is common and even obligatory in the fertilization of male-sterile onions used in hybrid seed production. Besides that, seed set of onion is less at lower temperatures than at higher ones (Martin, 1975; McGregor, 1976). For getting sufficient pollination in plant production, strong colonies must be used. But bee colony numbers could be changed from plant to plant. Some of plants need very limited colonies for sufficient pollination (for example; citrus, sunflower). But for guaranteed pollination, 70 honey bee colonies must be settled for 4 decare (Doğaroğlu, 1985). Onion needs at least 12-15 colonies per hectare for sufficient pollination.( Free, 1993; McGregor, 1976).

Several researches have been done on onion pollination with using of honey bees. Alam (1991) reported that drone flies (Calliphora spp) were more effective than honey bees on onion pollination in closed area, but the opposite situation is valid in open areas. McGregor (1976), showed that every bees could be visited 100-150 onion flowers per fly. This number could be increased up to 50-60 million flowers visiting in healthy and strong colonies in a day. The same researcher ascertained that the pollination activity of honey bees were 80-90% in onion fields. Like this approach, Banik (1990), approved that the pollination activity of wind was 10%, other pollinators were 3% and honey bees were 87% on onion pollination. He also specified that using of honey bees on onion pollination increased   seed yield 0.5 g per bulb.  Gjorgji and Rukie (1997), reported that seed mass of onion pollinated with bees on average 10.57 % higher than is the case with mechanical pollination. Seed germination is on average 3.67% higher. Honey bee pollination also increases 1000 seed weight, viability and livability on onion seed production. (Glohov, 1974; Martin, 1975). Munawar and Muzaffar (1999), proved that using honeybees on onion pollination increased seed yield 10-11 times more than control groups. 

In this research an attempt was made to improve on seed quality and quantity by the use of honey bees. For this propose, the effects of honey bees on the pollination process in onion was investigated.

Materials and Methods

The effects of honeybee pollination were studied in the onion cultivar “Valencia”. Bulbs of this cultivar were sown in 6.25 m² plots with 90 x 30 x 20 cm distances with double row. Onion bulbs were thinned to 60 plants in one plot (Vural et al., 2000). Experiment was conducted in a randomized block design with four replications. Treatments applied were, plots caged with bees; open plots and other pollinators and plots caged without bees. After maturation of seeds, onion bulbs were harvested manually, graded up to parcels and left to dry. Average seed yield, total seed yield, 1000 seed weight, germination rate, emergence rate, stressful condition emergence rate, mean days to germination (MDG), mean days to emergence (MDE), stressful condition mean days to emergence were determined in the experiment. So, the quality characteristics of seeds getting from different applications were tested and determined.

Before flowering period, 4 parcels caged with individual gauze for preventing bee visiting. Other 4 parcels were leaved open for bee visiting. After finishing of flowering period, gauze cages were opened and every umbel was taken for specifying of quality criteria of seed yield.

Twenty colonies were equalized in population strength and maintained by throughout flowering period of the crop. The number of colonies were taken more in consider of pollination difficulties of onion and less attractive nectar source for honey bees  

For preventing crop competition in flowering period, other  crops flowering periods considered as not to colliding with onion flowering period as well. Besides that, bee colonies placed in the field maintaining the same distances from the crop. By this application, for more honey bee visiting for specific plots was prevented. So, the homogene dispersion in the field tried to maintain.

Collected data were analyzed for evaluation in SPSS (1997) statistics software.

Results and Discussion

Some seed quality specifications have been shown in Table 1 according the results of statistical analyses. Results revealed that the seed yield per bulb in open plots (5.06 g/flower) was showed important increase than in caged plots (1.48 g/flower). This result 10 times more from Banik (1990) who specified that using of honey bees on onion pollination increased seed yield 0.5 g per bulb. Total seed yield per plot was 797.35 g/plot in open sided whereas it was 205 g/plot in caged groups. The evaluation for some quality criteria proved that seed quality of onions showed better results in the open plots leaved free for honey bee visitation than in caged plots. This result is also similar with Munawar and Muzaffar (1999) who determined 10 -11 times more seed getting in honey bee pollination on onion cultivar.

Other seed quality characteristics (1000 seed weight, germination rate, emergence rate, stressful condition emergence rate, mean days to germination (MDG), mean days to emergence (MDE), stressful condition mean days to emergence) were also considerable high in open plots than caged plots like researches of Glohov (1974) and Martin (1975). Germination rate and emergence rate were found 97 % and 93.5 % in open plots whereas they were 85.5 % and 81% in caged plots, respectively.  Also germination and emergence dates were 0.5 day earlier in open plots than in caged plots.

1000 seed weight in open plots found 3.65 g whereas it found 2.28 g for caged plots. Seeds were more coarse and filled, like Muzaffar and Munawar(1999). Embryo and endosperm parts of seed were perfect completed. Differences in treatments were also seemed in seed livability tests. Both, germination rate and emergence rate of seeds were found higher 11.2 % and 12.25 % in open plots respectively like Gjorgji and Rukie (1997) who determined the seed germination rate was greater on average 3.67% on onion with honey bee activity. All these differences in treatments were statistically significant (P<0.01). 

The application differences were found statistically important (P<0.01) for stressful condition emergence rate on 15oC. The condition of low temperature, emergence rates of onion seeds taken from open plots were found 89.7% whereas caged plots were 81%. Besides that, open pollinated seeds emerged 1 day earlier than in cages. 

Table 1. The effects of applications on seed yield, seed viability and some quality characteristics
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(g/flower)
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(g)
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under stress

Open plot
5,06
797,35
3,65
97,25
93,50
89,75
4,54
6,58
13,81

Caged plot
1,48
205,00
2,28
85,50
81,25
81,25
5,00
6,99
14,96

Mean x
3,27 **
501,17 **
2,96 **
91,37 **
87,37 **
85,50 **
4,77 **
6,78 **
14,38 **










X  : Duncan's multiple range test

**  : significant at p<0.01 level

Conclusion

Seed yield per flower and several seed quality properties of onion were increased in parcels where plants are open pollinated. It is determining that 1000 seed weight increased, germination, emergence rate and speed was improved in open pollinated plots. Mean germination and emergence time of onion were 0.5 days earlier in open pollinated plots. Emergence rate and speed in low temperature conditions were also increased and mean emergence time was one day earlier. 

It is concluded that, utilization from honey bees on onion  pollination  increased the quality and quantity of hybrid seed yield. In practice, utilization from honey bee in onion pollination would be a recommend to farmers for getting high quality and quantity crops without failure.
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