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Abstract
The aim of this study was to investigate the effect of fruit flow on commercial

beekeeping using several pastures in western Bosnia and Herzegovina (BH) moving bees to
different altitudes and different honey plants.

The experiment was carried out on the half-stationary apiary of Rade Bauk near by
Drvar on the 460 m of height above sea level. The aim of the paper was to examine influence
of the fruit pasture on commercial beekeeping using a few pastures in west BH by moving
bees to different heights above sea level and to different melliferous plants. Bees spend
winter in Drvar where the apiary is located in winter where they use fruit-developing pasture,
and in Rore at 950 m above sea level bees use meadow and heather pasture, and in autum
bees are moved again to Drvar in the winter station. All colonies were carefully examined,
prepared for wintering, and meteorological parameters are carefully analyzed including
critical points for bees.

Bee colonies, which were prepared for winter with plenty of pollen were stable
wintered and developed in the spring faster, regardless of the input of pollen from early
blossoming plant species. Fruit pasture is irreplaceable developing pasture with a big
influence on development of brood nest as well as quantity of honey in the next bee
pasture.Bee colonies can take advantage of meadow and heather pasture if we continue
stimulated feeding and introduction of two-queen way of beekeeping.
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Introduction

Beekeeping is a specific agricultural branch in Bosnia and Herzegovina where Domestic
Carnica is bred (Apis mellifera carnica Poll.).
In order to exploit bee colonies in the best possible way in production of direct products
(honey, royall gelly, pollen, wax, propolis, bee venom), also for pollination purposes, it is
neccessary to develop them by adequate apitechnic measures to their maximum and also
make the best possible use of them. Apart from the timely preparation of bees for wintering,
it is necessary to provide optimal spring development by different apitechnic measures
(Belčić et al., 1985). Early spring development is of the crucial importance especially for
exploitation a few main bee pastures which are recently more demanding for western parts of
Bosnia and Herzegovina.
Spring development is a specific period for both honey bees, and also for each beekeeper
because at that time the most important stimulative measures are usually done for
strengthening bee colonies. Most attention is paid on bee queens stimulation in order to lay
more eggs because from that brood bees, who take part in the exploitation of almost all main
pastures in western Bosnia and Herzegovina, are developed. For that purpose it is necessary
to have considerable amount of honey, and intake of fresh nectar and pollen as well
(Sahinler, 2003). In the beginning of spring development it is usual that the surface of honey
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and pollen on combs is reduced because of the stronger nutrition of bees and brood, but with
inflow of the fresh nectar and pollen, the balance is made between brood and food reserves
(Kulinčević, 2009; Mladenović  et al., 1999). Because of that it is very important to define
critical points for stimulation of bee colonies and right intervention with sugar-honey cakes,
sugar syrup or crystal sugar. Supplementary feeding with honey is avoided, not only because
of the economic reasons, but also because of the danger to spread some bee diseases
(Todorović et al.,1983; Tosi et al., 2012).
At big apiaries a number of apitechnic measures are simplified and they are done serially, not
to go into details for each bee colony (Crailsheim, 2010; Dietz et al., 1975; Kaftanoglu
,2007). Because of that it is important to make decision and expand  brood chamber, or honey
chamber if necessary, or stimulate a bee queen and bees to be more active, prevent a brood
cold, do water supply, etc by visual symptoms of bees at the entrance and quick examination
of brood chambers (Mladenović et al., 1996, 1998, 2002). With LR bee hives it is usual to
work with chambers as a working unit and all expanding or contracting are done by adding or
taking away chambers.
Specific conditions of keeping bees in Bosnia and Herzegovina with specific melliferous
plants from blossoming of hazel, cornel, stone-fruit and apple fruit, broom, sage, acacia,
different meadow melliferous plants till heath, give possibilities for good spring development
of colonies but also extracting of honey surplus and other bee products (Bertazzini et al.,
2010). Because of that spring development is a big challenge for producers, as well as for
scientists in order to define the best apitechnic measures regarding biological development of
colonies.

Materials and methods

Experiment was carried out in the apiary with 350 bee hives belonging to a beekeeper
Rade Bauk in Drvar at 460 m above the sea level. In springs 2010 and 2011 apiary used fruit
pasture, and in the first half of May it was moved to the village of Pope which is situated 30
km far from Drvar, towards Glamoc, at 950 m above the sea level. At this location bees used
meadow and heather pasture.

Picture 1. Winter apiary in Drvar

Bee colonies are kept in LR – Langstrot-Rut ten-frame bee hives. This hive is most-
widely used in the world, and the biggest advantage of this hive is that brood nest and honey
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chambers are easily broaden or narrowed by adding or taking away chambers. Carniola bees
are used in bee hives at this apiary (Apis mellifera carnica Poll.). Main characteristics are
grey rings covered with whitish hairs. In spring it develops fast till its strength, and because
of that it gets the instinct to swarm naturally. On the combs it is tranquil, mild temperament,
it also fights for its brood well, it is not disposed to robbery, it produces small quantity of
propolis. It also winters well even in bad weather conditions.   It has the biggest capacity of
the honey sac (0.02 to 0.04 mm3) and the longest tongue (6.5 to 8.2 mm, in vivo).
Bee colonies were examined in February 2010/2011, when we found out the number bee
ways covered by bees, food quantity they have and we started stimulation by adding bee
cakes (1kg) with nozecid.

The second examination was done at the end of March 2010/11.when we found out,
apart from the previous information, brood surface and quantity of pollen in bee colonies.

The third examination was done at the end of April 2010/2011. when the surfaces of
brood, honey and pollen were identified. During this examination at well-developed colonies
we rotated brood chamber for 180o , changed position of brood chambers and chambers
below brood chambers, one more bee cake (1 kg) `stimular` was added to each colony.

The fourth examination was done on the 10th May2010/2011.when the surfaces of
brood, honey and pollen were defined. One chamber was added to all colonies that fulfilled
the space inside bee hives.

All collected data was recorded, statistically processed and later discussed.

Results and discussion
Analysis of brood surface
Table 1. Analysis of the brood surface shown in dm2

Date Middle
Views 16 73 42 117 28 55 92 84 107 191 value
03.2010/11 55 57 66 32 30 67 24 31 59 41 46,2
04.2010/11 92 108 106 116 98 103 72 74 83 99 95,1
05.2010/11 110 112 118 134 140 124 88 102 117 132 117,7
Difference 55 55 52 102 110 57 64 71 58 91 71,5

H I V E S

Based on the data from the Table 1. it is seen that the brood surface from the
examination carried out in March 2010/11. until the examination carried out in May 2010/11
was constantly increasing. Brood surface in 45 days increased for 71.5 dm2, what showed that
colonies that were well-prepared for wintering with adequate food storage to faster
development in spring.

For most observed colonies more quantities of honey and pollen were left in autumn,
and frames with honey were added to colonies that showed the lack of food during the first
spring examination and stimulation with sugar-honey cakes started.

Good meteorological conditions influence fast spring development apart from other
factors. In both examined years there were no critical temperatures which would prevent bees
to keep optimal temperature of brood, so there was no discontinuation in development.
Favourable temperatures were also present during blossoming of cornel. There was a plenty
of cornel in the area of Drvar. It usually blossoms around 20th March, which classifies it in
the main stimulative early nectar pasture. A special stimulation of the bee brood happens in
the period of blossoming of stone-fruit as well as apple fruits.

In 30 days of spring development in the period from the end of March till the end of
April brood surface doubled (from 46,2 to 95,1 dm2 , and for the next 15 days brood
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development also increased for 22 dm2. In some colonies (beehive 28) that development
increased for 30 dm2 in March, to 98 dm2 in April, and to 140 dm2 of brood in May.
Analysis of honey surface

Table 2. Analysis of honey surface
Date Middle
Views 16 73 42 117 28 55 92 84 107 191 value
03.2010/11 24 98 104 32 112 96 56 80 24 96 72,2
04.2010/11 80 80 96 72 82 64 64 88 64 80 77,0
05.2010/11 88 88 120 104 120 98 80 88 72 92 95,0
Difference 64 -10 16 72 8 2 24 8 48 -4 22,8

H I V E S

Based on the data from the Table 2. it is obvious that surface of honey between first
two examinations there was an insignificant increase ( 4,8 dm2), it means that nectar intake
was bigger than honey consumption for the brood nutrition in that period. Cornel and
dzanarika, a kind of a stone-fruit are most responsible for this increase. Honey surface
between the second and the third examination increased for 18 dm2. The total growth of
honey surface between the first and last examination was 22,8 dm2.

It is usual for this area that the honey surface was reduced until the blossoming of
fruit, and during fruit pasture it had an insignificant increase or stayed at the same level.
Apart from the increase of the honey consumption for the brood nutrition, this happens also
because of the changeable meteorological conditions and insufficient exploitation of nectar
and pollen pasture. Because of that two enriched bee cakes with vitamins and growth
gormons were added.

Analysis of  pollen surface

Table 3. Analysis of pollen surface
Date Middle
Views 16 73 42 117 28 55 92 84 107 191 Value
03.2010/11 18 27 26 25 27 25 18 14 18 24 22,2
04.2010/11 24 36 30 27 18 12 8 9 11 16 19,1
05.2010/11 32 41 33 27 41 31 22 24 21 31 30,3
Difference 14 14 7 2 14 6 4 10 3 7 8,1

H I V E S

Taking into consideration the data from the Table 3. it is obvious that between first two
examinations surface of pollen was reduced for 3.1 dm2. This reduction of the pollen surface
is the result of the intensive growth of the brood for which nutrition it is necessary to use
large amounts of pollen. Between the second and the third examination there was a
significant growth of the pollen surface which was 11.2 dm2 although in that period there was
an intensive growth of the brood surface. Fruit pasture had the biggest impact on this growth
which gave, apart from nectar, a lot of the pollen powder.

Comparing data from the first and the third examination, it is seen that the surface of
brood was increased from 8.1 dm2.

Based on the data from the previous tables it can be concluded that bee colonies which
had bigger reserves of pollen in March, with the condition that they also had enough honey,
had more intensive spring development than the bee colonies that had less pollen and honey.
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Conclusion

Based on the experimental work on spring development of bee colonies in the agroecological
conditions of west Bosnia and Herzegovina, it can be concluded:

 Bee colonies which were wintered in autumn with more bee ways, bigger quantities of
honey and pollen, had more intensive spring development then the bee colonies which
were weaker.

 Brood development for 40 days of spring development ranged from 30 dm2 to 140 dm2

what was of crucial importance for exploiting of meadow and heather pasture.
 Surface of honey in the examination period increased in average for 22.8 dm2, which had

a stimulating effect on preparation of colonies for the next meadow pasture.
 Surface of pollen was reduced in the early spring, regardless the increased intake, from

22.2 dm2 to 19.1 dm2, but blocking the brood it was increased to 30.3 dm² in the second
phase of development.

 In this region meadow pasture is the first main pasture from which honey harvest is
expected, so beekeepers should feed bees stimulating them and to perform double-queen
beekeeping, preparing colonies for this pasture.
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