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Abstract

For the successful production of alfalfa seed it is necessary to provide satisfactory pollination,
which is one of most important factors in the alfalfa seed production. The aim of this study was to
determine the visitation of pollinators in relation to the coloration of alfalfa flower (dark purple and
light purple) as well as the period of the day (08:00-09:00am, 11:00-12:00am and 14:00-15:00pm).
The experiment was conducted in experimental field of the Institute for forage crops in Globoder,
KruSevac, Serbia, in the period of two years. Three of the most important genera of free alfalfa
pollinators (Osmia spp., Megachile spp., and Bombus spp.) were observed. The insects of genus Osmia
were the most frequent visitors to the light purple flowers in both years, while insects of genus
Megachile were the most frequent on the dark purple flowers. It was determined that the period of day
was the most significant of studied factors, as the pollinators were most active in midday. On the
contrary, the least activity was determined in morning period for all pollinators.
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Introduction

Alfalfa (Medicago sativa L.) is one of the most important forage crops that are bred in
Serbia. Pedersen et al., 1956, have presented that 46.7% of flowers can grow (germinate) pods
therefore it is possible to realize up to 2000kgha™ of seed yield which is rarely achieved in
production primarily due to poor fertilization of flowers and insufficient presence of adequate
pollinators. Alfalfa is largely self-fertile, but for mechanical reasons, flowers require insect
visitations for pollination (reviewed in Bohart 1957, Richards, 1996). When a visiting insect
inadvertently “trips” the flower, the sexual column snaps upward, sometimes striking the bee
and the flower can no longer be pollinated if once tripped, (Cane, 2002).

Commercial pollination of alfalfa is distinctive for an additional reason: both in
Europe and the United States, most of the seed is produced using bees other than the honey
bee, Apis mellifera L. A large number of authors have proved that honey bee is not as
effective in pollination of alfalfa, primarily due to the anatomy of the alfalfa flower. Many
other pollinator species are significantly more effective in pollination of alfalfa (Stanisavijevi¢
et al., 2003). However, these free pollinators have their shortcomings due to their dependence
on meteorological conditions and anthropogenic factors, and alfalfa is grown on large areas
where there is no natural habitat for spontaneous pollinators.

The alfalfa leafcutter bees of genus Megachile, (most common is Megachile rotundata
P.), are solitary bees that do not build colonies or store honey, but are very efficient pollinator
of alfalfa, carrots and some other vegetables. While these bees do not store honey, females do
collect pollen which they store in the cells of their nests.
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The pollinators of genus Osmia (Osmia cornuta Latreille is the most common), are a
solitary, spring-flying mason bees. They forage for pollen and nectar for their brood.

Insects of genus Bombus are known to be good pollinators due to their long proboscis.
They pollinate by "buzzing"”, meaning that they disperse pollen by vibrating their wings as
they fly, (Stanisavljevi¢ et al., 2003).

The aim of this study was to determine the number of different pollinators on the
alfalfa crops, in relation to flower color and the period of day.

Materials and methods

The experiment was conducted in experimental field of the Institute for forage crops in
Globoder during 2008 and 2009. Three different genera of pollinators were studied (Osmia,
Megachile, and Bombus). The experiment lasted for 7 days in each year of study. Based on
the color of the flowers, alfalfa plants were set in two groups (light purple flowers and dark
purple flowers). The counting of the pollinators was done in three periods of a day (08:00-
09:00am, 11:00-12:00am and 14:00-15:00pm). The average temperatures were 16.2°C,
22.4°C and 27.6°C, respectively, in the first year, and 15.3°C, 24.2°C and 28.1°C in the
second year. The experiment was set as completely randomized plan. Statistical data analysis
was done using the computer program Costat.

Results and discussion
In the first year, lighter colored flowers had slightly more visits (average 1.02 insect
per plant) than the darker flowers (average 0.84 insect per plant). Similar results were
determined in the second year. Again, the pollinators preferred lighter flowers (average 1.10

insect per plant) in contrast to darker flowers (average 1.02 insect per plant).

Table 1. The number of pollinators in relation to flower color and time of the day in 2008

Light flower color Dark flower color
Pollinator 08:00am | 11:00am | 14:00pm | Average | 08:00am | 11:00am | 14:00pm | Average
Megachile 0.05 1.52 1.76 1.11 0.05 2.14 1.38 1.19
Osmia 0 2.24 2.57 1.60 0.14 1.52 1.14 0.93
Bombus 0 0.62 0.43 0.35 0.1 0.57 0.48 0.38
Average 0.02 1.46 1.59 1.02 0.10 141 1.00 0.84

Table 2. The number of pollinators in relation to flower color and time of the day in 2009

Light flower color Dark flower color
Pollinator 08:00am | 11:00am | 14:00pm | Average | 08:00am | 11:00am | 14:00pm | Average
Megachile 0,1 1,86 2,1 1,35 0,19 2,29 1,9 1,46
Osmia 0 2,14 2,52 1,55 0,19 1,57 1,9 1,22
Bombus 0,05 0,52 0,62 0,40 0,1 0,62 0,43 0,38
/Average 0,05 1,51 1,75 1,10 0,16 1,49 1,41 1,02

The insects of genus Osmia were the most frequent visitors to the light purple flowers

in both years (average 1.60 and 1.56), while insects of genus Megachile were the most
frequent in the dark purple flowers (average 1.19 and 1.46). On the contrary, the lowest
number of visitors to both color variants in both years was determined for the insects of genus
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Bombus (average 0.35 and 0.38 in the first year and 0.40 and 0.38 in the second year), (Tables
1and 2).

In relation to the time of day, most of the studied pollinators showed greater activity in
the afternoon counting (14:00-15:00pm), when temperatures were the highest. This is due to
the physiological adaptations of insects, as they show greater activity as the temperature
increases, so these results were expected. In the study by Jevti¢ et al. (2005), it is shown that
the temperature is not the only factor that may influence the pollination.

The time of the day was statistically very significant in both years for all pollinators
except for Bombus in 2008, where the time of day did not show significance at all. The lowest
activity for all pollinators was determined in the morning counting (08:00am), (Tables 3. and
4.).

Megachile had the highest activity on dark flowers, though their activity was highest
in the second period (11:00-12:00am) in both years.

Osmia showed increased activity in the second period in 2008, and in the third period
in 2009. In both years, Osmia mostly visited light colored flowers.

Bombus was the most active in the second period of day in the both years. Considering
flower coloration, Bombus had greater affinity toward darker flowers in 2008 and toward
lighter in 20009.

Conclusion

The pollinator behavior is highly influenced by the period of day, which was
statistically significant in all cases except for Bombus in 2008. The highest activity of
pollinators was determined in midday in both years, while the pollinators were least active in
the morning. Megachile and Osmia were the most frequent pollinators in all variants, while
Bombus species were the rarest visitors, both regarding both flower color and period of the
day.
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