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Abstract

This study was designed to evaluate the effect of the geographical location and season (spring and
summer) on semen characteristics of Italian honey bees (Apis mellifera ligustica) in the Mediterranean (the
warm region) and central Anatolia region (the temperate region) of Turkey during the beekeeping season.
Sperm were regularly collected from 140 adult drones. Semen parameters such as motility (%),
concentration (1 X 108 mL-1) and viability (%) were assessed. The mean motility were found as 70.79+2.77
% and 75.67+2.97 % in the warm region and the temperate region, respectively. The average sperm
concentration was 6.60+0.91x108 spermatozoa in the Mediterranean and 5.27+0.67 x 10® spermatozoa in
Internal Anatolia. The mean viability were 74.81+2.67 and 80.65+2.20 % in the Mediterranean and Internal
Anatolia, respectively. The months in studied period had significant effect on sperm motility, sperm
concentration and sperm viability in both regions (P<0.01 and P<0.001). The geographical location of
honey bee had a significant effect on the sperm motility and concentration (P<0.01). In conclusion,
environmental temperature during summer had clear results on semen characteristics in Italian honey bee.
Environmental effects on semen characteristics were high indicating that sperm quality in the bee was
more dependent on geographical location with climatic warm.

Citation: Aral F, Tatyiiz | ve Akyol E (2022) Effects of the geographical location and season on semen characteristics of Italian honey bee
(Apis mellifera ligustica) in the warm and temperate region of Turkey during the beekeeping season. BinBee Ari ve Dogal Urinler Dergisi,

2022, 2: 1-13.

Aricilik Mevsiminde Tiirkiyenin sicak ve iliman bélgelerinde italyan bal arilarinin (Apis
mellifera ligustica) sperma ozellikleri lizerine mevsim ve cografik bolgenin etkisi
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Ozet

Bu calisma, Aricilik déneminde cografi konumun ve mevsimin (ilkbahar ve yaz), Turkiye'nin Akdeniz (sicak
bélge) ve Ig Anadolu bélgesindeki (iliman bélge) italyan bal arilarinin (Apis mellifera ligustica) sperma
ozellikleri Gzerindeki etkisini degerlendirmek igin tasarlanmistir. Sperma, 140 yetiskin erkek aridan dizenli
olarak toplandi. Motilite (%), yodunluk (1 X 10° mL-1) ve canlilik (%) gibi sperma parametreleri
degerlendirildi. Ortalama spermatozoon motilitesi, sicak ve iliman bélgede sirasiyla %70,79+2.77 ve
%75,67+2,97 olarak bulundu. Ortalama spermatozoa yogunlugu Akdeniz bdlgesinde 6.60+0.91x10°
spermatozoa ve I¢ Anadolu bélgesinde 5.27+0.67 x 10° spermatozoa oldu. Ortalama spermatozoa canlilik
Akdeniz ve Ig Anadolu bélgesinde sirasiyla %74,81+2,67 ve %80,65+2,20 oldu. Calisma periyodundaki
aylar, her iki bélgede de spermatozoon motilitesi, spermatozoa yodunlugu ve spermatozoa canliligi
Uzerinde 6nemli dizeyde etkili oldu (P<0.01 ve P<0.001). Bal arisinin cografi konumu, spermatozoa
motilitesi ve yogunlugu lizerinde dnemli bir etkiye sahip oldu (P<0.01). Sonug olarak, Italyan bal arisinda
yaz aylarindaki gevre sicakliginin sperma 6zellikleri tizerinde net sonuglar verdigi gorilmustir. Sperma
Ozellikleri Gzerindeki cevresel etkilerin yuksek olmasi, aridaki sperma kalitesinin iklimsel sicaklik ile cografi
konuma daha fazla bagl oldugunu gostermektedir.

Atif: Aral F, Tatyiiz | ve Akyol E (2022) Aricilik Mevsiminde Trkiyenin sicak ve iliman bélgelerinde italyan bal arilarinin (Apis mellifera
ligustica) sperma &zellikleri tizerine mevsim ve cografik bélgenin etkisi. BinBee Ari ve Dogal Uriinler Dergisi, 2022, 2: 1-13.
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Introduction

Male fertility primarily depends on the quality of sperm production, which is typically affected by sexual
maturity of the drone that when they are about nine—12 days old. The viable sperm are efficiently stored in their
spermatheca during their active life until mating [1]. Endocrine distributors, potential exposure of environmental
toxicant, marked changes in beekeeping properly attend apparent reason the marked decrease of male fertility
[2].

Exposure to heat in livestock has been accepted as possible causes of decrease in sperm quality. In ram,
a long time exposure to a high environmental temperature produce an increase the abnormal sperm rate and
decrease the sperm production, and cause male infertility [3, 4,5, 6,7]. It is not well-known that effect of seasonal
variations on the quality of sperm of honey bee in Turkey.

Sperm quality in many species are affected by genetic, maternal and environmental factors [8]. In honey
bee, season is a major enviromental factor on the the eviction of drones. The honey bee is a seasonal mating
species and the majority of honey bees enter a laying period in spring and early summer. Reproductive seasonality
are arranged by a genetically determined cadence and environmental conditions which is synchronized with the
climate by changes in photo period, air warming and precipitation [2, 4, 9, 10].

Changes in climate alter the physical, chemical and biological characteristics of land ecosystems.
Differences of climatic characteristics are predicted to induce seasonal fluctuations of plant biomasses, ecosystem
services, biodiversity, species composition, plant growth and productivity. When air temperatures rise and the
day-length becomes longer in spring, crops, pasture, forest and animal production increases. Climate warming
results in an earlier start to the growing season; it stimulates growth and increases the enviromental extent of
plant communities in lands [11, 12,13]. High climatic temperatures are known to affect the physiology of flowering
plants and their production such as flowers, nectar, and pollen [14,15]. In particular, climate warming is causing
alteration in the life cycles for many species [16, 17]. Insect larvae are maturing near adults stages, some bird
species are laying eggs earlier in the breeding season, and many plants are blooming earlier [16, 17, 18].

In consequence of the economic importance of honey bee, qualified reproduction methods need to be
improved in order to the drons with the requested traits to be used for artificial insemination. Sperm and its
spermatological characteristics determination are required for definition of differences between the drones
selected for artificial insemination. Effects of climate, season, and environmental conditions on spermatological
characteristics of drones should be evaluated in different regions [1,19, 20, 21]. Exposed to honey bee for 4h to
a temperature of 39 °C, the male or the their ejaculate caused a decrease in viability of the male’s sperm [22].
Fertility of male honey bee ranged from 60 to 80 % in May and 40 to 60 in August [1]. This study demonstrated
that Apis mellifera ligustica and Apis mellifera syriaca produced under semiarid conditions showed poor quality
sperm parameters in dry season [19].

Italian Honey bee (A. m. ligustica) is adapted to different climates, compliance and contribute considerable
amount of honey to the country’s honey production. This honey bee breed is compliance and when the nectar
carrying is concentrate in location, their honey production is high [23].

Production of high quality sperm in honey bee are prerequisite in sustainable breeding of honey bee. Many
methods determined the sperm qaulity such as sperm concentration, motility, sperm morphology and viability was
developed in honeybee sperm examination [18, 21, 24].

Information regarding the effect of season, period and age on semen characteristics is available in different
geographical region and species [19]. But scanty information is available on italian honey bee as this breed is
common to the warm and temperate region of Turkey during the beekeeping season. Aim of this study was to
evaluate the effect of the geographical location and season (spring and summer) on semen characteristics of
Italian honey bee (A. m. ligustica) in the warm (the Mediterranean) and temperate region (the Internal Anatolia)
of Turkey during the beekeeping season.
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Materials and Methods

Colony management

Honeybee colonies were maintained according to standard apicultural practices at the Omer Halisdemir
University (OHU), Bor MYO, Turkey. To minimize genetic diversity among the drones used in the cage studies.
We used drones produced by single-drone inseminated queens (obtained from Alata Horticultural Research
Institute, Mersin, Turkey). Different colony sources were used as replication of experiments [25]. The area in
Mersin Province (36° 37' 11.2404" North and 34° 18' 37.8180" East) of Turkey can be characterized as an alluvial
plain (Berdan plain) where particularly greenhouse and citrus fruit cultivations are done and has very high sand
content. In the study area, a zone along the Mediterranean Sea coast and extending 2 km from shore to hinterland
can be characterized as coastal sand dune area. Average annual temperature in Mersin is 19.2°C. Month with
the highest average annual temperature July at 31,4 °C in Mersin [26]. Second part of the study was conducted
in the land of Bor Vocational School of OHU University (Bor/Nigde/Turkey). The study area has a semiarid climate
(37° 53' 38.4864" North and 34° 33' 42.3900" East). Average annual precipitation is 362 mm. Of this total, 39%
occurs during the growing season of March, April, and May. Annual precipitation is highly variable and drought is
common, especially during the summer season in July, August, and September. Soils were usually sandy-clay-
loams or clay-loams, and loams in the lower portion of the profiles. Bor distric is one of the coldest regions in
Turkey with an average daily high temperature of only 10°C during winter. The climate widely corresponds to
Central European weather conditions. The warmest month, on average, is July with an average temperature of
20,6° [27]. The air temperature and humidity in semen sampling period were assessed by manual (Testo 610,
The Datalogging Temperature and Humidity, Germany produced; Temperature (+0.5 °C from -10 to +50 °C;);
Humudity (+2.5 from 0 to 100 %RH) in near the hive.

Collection and dilution of semen

A total of 140 A. m. Ligustica (80 male in Mersin and 60 male in Bor) were included into the study. Males
were older than 12 day old. Drones mature at about 16 days of age, and become less suitable for mating after 28
days of age [28]. For experiment, males were divided into groups by month of semen collecting within the year as
follows: Group 1 (n=20) semen was collected at 15 May (May), group 2 (n= 20) semen was collected 20 june
(June), group 3 (n=20) semen was collected 15 july, group 4 (n=20) semen was collected 20 August. Free-flying
drones were captured on their return flights between 14.00 and 17.00 hours by installing drone traps on hive
entrances. Captured drones were placed into drone cages (a 30x40 cm wood mesh wire box) for a minimum of
10 min to encourage defecation prior to semen collection, thus reducing possible contamination of the semen.

Sexually mature drones were forced to ejaculate using the method used by Taylor et al. (2009);
specifically, pressure was placed on the drone’s body with a rolling action of the thumb and forefinger along the
drone’s thorax and abdomen. This handling usually led to the eversion of the drone’s endophallus. If the drone
was sexually mature (12 day old), sperm and mucus were ejaculated from the tip of the endophyllous bulb and
semen was collected after that.

Sperm motility

Semen with viscous mucus removed from everted endophallus. Semen with viscous mucus mixed with 1
ml of 3 % glucose in 0.9% physiological saline, This has been established as a suitable liquid sperm motility
diluent for honeybee sperm in our previous study (Unpublished). It was crushed by slide in sperm motility diluent
and then incubated at room temparature (25 to 30 °C) and kept for 15 min to allow spermatozoa to leave the
mucus. A 20 pl aliquot was pipetted and placed on slide to evaluate the spermatozoa motility and viability. The
percentages of total motility that display two types of movement such as swim fast or slowly in a straight line or
circular were assessed using a bright field optics (magnification x400). Motility was determined subjectively (scale
0 to 100; where 0= no movement and 100= forward rapid movement or circulary).
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Sperm concentration

Diluted semen was further diluted 1:20 in a solution of 0.6 mol/lliter NaHCO3 and 0.4% (vol/vol)
formaldehyde in distilled water; sperm cells were counted in duplicate using a Thoma cell counting chamber
[19,21].

Sperm viability

To assess viability, sperm samples were diluted 1:1 (vol/vol) in eosin Y (Sigma, 5 wt. % in H20,
1.015 g/mL at 25 °C, Turkey). Diluted sperm was spread onto a glass slide, dried, and evaluated within 30 to 45
mins of preparation. Before examination, a few drop of distilled water were dropped onto the preparation to remove
excess dye, dropped a few drop of invert sugar and the lamella was closed. The stained slide was assessed using
a light microscope at 1000x with invert sugar and at least 200 sperm were counted in at least four different
microscopic fields. Sperm were classified as viable (no stain uptake) or nonviable (partial or complete stain
uptake) of sperm head.

It could be explaned the reflect of light among different structure on microscopic slide. The
inner reflection can get when light passages from a medium (invert sugar) with a high index of impression to
a used form (air) with a low index of refraction. The light strikes the media borderline (between sugar, lamella and
air) at the appropriate angle, all the light will adequately reflect back into the microscopic slide [29]. According to
Sugar Water Mirage [30], the thin cover of air that sheats the Earth is attenuate at high highness and densifies
with nearness to the surface. The proper angle of light passing through the microscopic slide was carefully
adjusted on the standard microscope's micro adjustment knob. Thus, the dye penetrated into the cell from the
spermatozoon head in the cell membranes could be seen. This is the first applied method to detect live/dead
sperm on microscopic slide stained with eosin-Y.

Statistical analysis

The results are presented as the mean * standard error of the mean (SEM). All analyses were performed
at a significance level of P <0.05 using IBM SPSS Statistic 24 software. For statistical procedures, the Motility
data was normalized by arcsine square root transformation. Data was analyzed using one-way ANOVA, followed
by Tukey's test for post-hoc comparison of means. All experiments were carried out in duplicate.

Results and Discussion

This study revealed the spermatological characteristics of Italian honeybee during their raising period in
Turkey. It was realized in the Internal Anatolia region with a step climate (continental climate) and the
Mediterranean region with semi-tropical environment.

Table. 1. Effect of season on sperm motility in ejaculate of drone semen in the Mediterranean region (MR).

Semen collected Meant S.E.M Minimum Maximum
months

n (%) (%) (%)
May 20 57.66+3.48 ¢ 30.00 80.00
June 20 68.00+2.95 b 50.00 90.00
July 20 75.50+2.66 ab 50.00 90.00
August 20 82.00+2.24 a 30.00 90.00
TOTAL 80 70.79+2.77 47.50 87.50

S.E.M: Standart Error of Mean. Values are the means + SE of two replicates. Different letter indicate significant
differences among the months, P<0.01.
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Table 4. Effect of season on sperm maoaitility in ejaculate of drone semen in the Internal Anatolia region (IAR).

Semen collected Meant S.E.M Minimum Maximum
months

n (%) (%) (%)
June 20 68.00+2.95 b 50.00 90.00
July 20 76.00+2.33 ab 50.00 90.00
August 20 83.00+2.00 a 60.00 90.00
TOTAL 60 75.67+2.97 50.00 90.00

S.E.M: Standart Error of Mean. Values are the means + SE of two replicates. Different letter indicate significant
differences among the months, P<0.01.

Comparing both regions, high (P<0.01) motility were found for A. m. ligustica in the Internal Anatolia region (Table
7). The month had significant (P<0.01) effect on the motility with higher values in August in both regions (Table 1
and 4, Figure 1). In the absence of previous studies of this subject in the italian honey bee, we compared our
results with those reported for other analogous honey bees.

Table 7. Comparison of motility, sperm concentration and viability between the Mediterranean and Internal
Anatolia region.

Semen collected Region Motility Sperm Viability
Concentration
n Meant S.E.M (%)
Meant S.E.M
(%) Meant S.E.M
(spermatozoa/drone)
x108
the Mediterranean | 80 70.79+2.77 b 6.60+0.96 a 74.81+£2.67 a
Region
Internal Anatolia region | 60 | 79.00+£1.59 a 5.27+0.67 b 80.65+2.20 a
P <0.01 <0.01 N.S

S.E.M: Standart Error of Mean, Means followed by different superscripts are different (P<0.01). N.S: Non-
Significant. Values are the means + SE of two replicates.
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-10 - May lune Juby August
Maonths

Fig 1. Comparison of motility between the Mediterranean and Internal Anatolia region during the beekeeping
season.

MR: the Mediterranean Region, IAR: Internal Anatolia Region, The bars show the mean and Standart Error
of Mean. Different letter indicate significant differences between groups MR and IAR for the months, P<0.05.
Values are the means + SE of two replicates.

The sperm motility that we measured for the Italian bee in both regions in August higher than the observed
values (69-79%) properly reported for Apis mellifera carnica during the beekeeping season (June-August) [24].
Nur et al. (2012) obtained 76% spermatozoa motility. Sperm motility rate in both regions may be increased from
May to August due to an increase incoming nectar and pollen in this period [19]. It may be caused to increase the
level of Adenosine triphosphate ATP for the sperm flagellum. ATP is the main energy source used by the sperm
flagellum to propagate forward motility [31]. Taylor et al. (2009) reported that sperm motility in Apis millinery L.
ranged from 20 to 65 % in fresh sperm depending on the semen diluent type. The diluent type had significant
effect on motility. Certain ions (Na +, K+, Ca2 +, Mg2 +) affect spermatozoa motility percentages and are therefore
added to semen diluents [32,33]. Also, sperm motility is affected by dilution rate, extender pH, osmolarity,
viscosity, and ions in an extender [34, 35]. In this study, forward-moving, wave-like and circular movements as
motility types in sperm were observed. Lensky and Schindler (1967) reported that spermatozoa exhibit circular or
wave-like motion in the mass, while spermatozoa outside the mass are circular, forward moving or moving wavy.
Circular movement of spermatozoa evaluated by some experienced researchers as a demonstrative determiner
of drone sperm motility [6]. High temperatures above 19 °C has a depressive effect on the motility of honey bee
sperm on semen examination. It varies from 20 to 80% of sperm motility depending on the examination
temperature [36]. The depressive effect of high temperature on the motility of honey bee sperm was similar for
warm geographic areas (Table 7), but in notable contrast to the prominent researchers' consistent findings in the
warm months in both specific regions was properly found to be significantly higher. These consistent results
sufficiently indicate that different environment and honey bee reasonably related key factors other than ambient
temperature may have an effect on sperm motility.

In the present study, significant change was observed on sperm concentrations between the two regions
during sampling periods in Italian honey bee (Table 7, P<0.01). Sperm concentration were affected by the month
both regions (P<0.01, Table 2 and 5). August in both regions were the month with the highest values for sperm
concentration (Fig 2).
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Table 2. Effect of season on number of sperm/drone x 108 in ejaculate of drone semen in the Mediterranean
region (MR).

Semen n Meant S.E.M Minimum Maximum

collected . . .

months x10 x10 x10

spermatozoa/drone spermatozoa/drone spermatozoa/drone

May 20 5.00£0.75 b 1.00 12.00

June 20 7.90+1.13 a 1.00 21.00

July 20 3.90+0.54 ¢ 2.00 12.00

August 20 9.60+1.21 a 2.00 20.00

TOTAL 80 6.60+0 .91 1.50 16.25

S.E.M: Standart Error of Mean. Values are the means = SE of two replicates. Different letter indicate significant
differences among the months, P<0.01.

Table 5. Effect of season on number of sperm/drone x 108 in ejaculate of drone semen in the Internal Anatolia
region (IAR).

Semen collected Mean+ S.E.M Minimum Maximum

months
n x108 x10% x108

spermatozoa/drone spermatozoa/drone | spermatozoa/drone

June 20 3.75+0.52 ¢ 1.00 9.00

July 20 4.90£0.63 1.00 11.00
August 20 7.15+0.85 a 2.00 14.00
TOTAL 60 5.27+0.67 1.00 14.00

S.E.M: Standart Error of Mean. Values are the means * SE of two replicates. Different letter indicate significant
differences among the months, P<0.01.
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Fig 2. Comparison of sperm concentration between the Mediterranean and Internal Anatolia region during the
beekeeping season.

MR: the Mediterranean Region, IAR: Internal Anatolia Region. MR: The bars show the mean and Standart
Error of Mean. Different letter indicate significant differences between groups MR and IAR for the months, P<0.01.
Values are the means + SE of two replicates.

It was significantly increased both June and August in MR as compared to IAR. Comparing both regions,
while high (P <0.01) sperm concentration were found for A. m. ligustica in the MR (Table 7).

Sperm concentration significantly greater in the last month (August) in both regions when compared to first
sampling month (May in the Mediterranean region and June in the Internal Anatolia region). The present study
semen samples in IAR were found to contain lower spermatozoa concentration compared to MR (Table 7). The
variations in sperm concentration are found to be dependent on climate, floral source and some other factors [19,
22, 24]. Drones produced the lower sperm at decreased temperature than those at higher temperature [37].

However, changes on sperm concentration during the beekeeping season have been reported in other honey
bee species and regions [38, 39]. In Apis mellifera ligustica and Apis mellifera syriaca, sperm concentration
decreased from the beginning of the beekeeping season to dry season in semia-arid conditions [19]. On the
contrary sperm concentration in honey bee appear to vary among species in different district, namely, 9.18+0.45
from 1.09x10°® to 30.31 x108spermatozoa in Apis mellifera Carnica [40], 7.54x10% spermatozoa in European
species from 4.0 to 8.5 x10% spermatozo[41], 7.26 + 0.09 x108 spermatozoa in A. m. Caucasica, from 4.6 to
11.9x108 spermatozoa [39], 6.8 x106 from 5.4 to 8.5 x10% spermatozoa in Apis mellifera ligustica, 6.1 x10°
spermatozoa from 4.3 to 7.8 x10° spermatozoa in Apis mellifera syriaca, 0.13 x 108 in A. Andreniformis, 0.43 x
10%in A. Florea and 2.46 x 108 spermatoza in A dorsata [39]. As a consequence, honey bee sperm quality differs
among species, among individuals of the same species, among the sperm of the same individual [10, 15, 22, 40,
42, 43] and during the beekeeping season [19]. Besides, these differences may be related to environmental
conditions as temperature, rainy days, photoperiod, stress, incoming nectar and pollen in this period, or a
combination of thesefactors [1, 9, 19, 22, 24]. Additionally, weather status, like precipitation and high
temperatures, are extra stress factors that can cause to a colony weakening [44] and sperm quality stingy.

Only live spermatozoa are motile. Therefore, it was properly find appropriate to carry out vitality tests in
the discriminating identification of necrozoospermia. Recently, vitality test are the most determined trait in Honey
bee sperm. It provides to identify the intact plasma membrane and live sperm ratio in sperm. Plasma membrane
in died spermatozoa are the most permeabl and shown with the loss of motility [45, 46]. Months provided
significant differences (P<0.001) among the means of the viability (Table 3 and 6, Fig. 3). Regarding sperm
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parameters, the similar profiles of spermatozoa matility, concentration and viability should be highlighted, with
higher values in August.

Table 3. Effect of season on percentage of viable sperm in ejaculate of drone semen in the Mediterranean region

(MR).
Semen collected Meanz S.E.M Minimum Maximum
months
n (%) (%) (%)

May 20 57.29+4.18 d 20.00 82.00
June 20 71.55+2.78 c 51.00 91.00
July 20 83.25+2.19b 54.00 90.00
August 20 87.15+1.86 a 64.00 98.00
TOTAL 80 74.81+2.67 20.00 98.00

S.E.M: Standart Error of Mean. Values are the means + SE of two replicates. Different letter indicate significant

differences among the months, P<0.01.

Table 6. Effect of season on percentage of viable sperm in ejaculate of drone semen in the Internal Anatolia

region (IAR)
Semen collected Mean+ S.E.M Minimum Maximum
months
n (%) (%) (%)

June 20 71.55+2.78 ¢ 51.00 91.00
July 20 83.25+2.19 b 54.00 94.00
August 20 87.15+1.86 a 64.00 98.00
TOTAL 60 80.65+2.20 56.33 94.33

S.E.M: Standart Error of Mean. Values are the means * SE of two replicates. Different letter indicate significant

differences among the months, P<0.01.
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Fig 3. Comparison of percentage of viable sperm between the Mediterranean and Internal Anatolia region during
the beekeeping season.

MR: the Mediterranean Region, IAR: Internal Anatolia Region. MR: The bars show the mean and Standart
Error of Mean. Different letter indicate significant differences between groups MR and IAR for the months,
P<0.001. Values are the means + SE of two replicates.

The sperm viability that we measured for Italian honey bee is similar to the values previously reported in Hybrid
italian and Buckfast (mean of 64.2+1.07 %, ranged from 36.79-86.66 %) [43]. Previous studies reported that
viability in Honey bee sperm changed from 70.00 to 90.00 % [21, 47, 48]. In a study in which Apis mellifera L
spermatozoa were obtaned from collected semen, viability was 78.1 % (58.5 to 91.0 %) [49]. The typically average
sperm viability of the honey bee (Apis mellifera) in a colony which was typically prevented the drones from going
outside the hive was 99.2 + 0.2 % obtained by Fisher and Rangel (2018). Live spermatozoa increased from the
beginning to end of beekeeping season [19,51]. Live spermatozoa in both regions increased during summer
months and long days in the present study (Fig. 3). Similar results have been observed in study conducted in the
fowls. Photoperiod increase lead to increase the number of morphologically normal and live sperm as well as
motility in fowls [52]. Mean spermatozoa viability in the present study exceeded 70 %. Differences of live
spermatozoa percentage between sperm sampling region were not found to be significant. Viability was not useful
for distinguish between regions. Some studies suggest that the enviromental effect is powerful than physiological
aspects of sperm production [19]. Drones reared at more reduced temperature (32 °C) either give smaller sperm
or do not ejaculate it completely than those at elevated temperature (35 °C) [37]. On the other hand, viability did
not effected by enviroment which has different climate.

Conclusion

Sperm motility rate in both regions increased from May to August. Sperm concentration significantly
greater in the August in both regions when compared to May. Live spermatozoa in both regions increased during
long days. Viability was not useful characteristic to evaluation of sperm quality for italian honey bee.
Environmental effects on semen characteristics were high indicating that sperm quality in the honey bee is more
dependent on geographical location with climatic warm.
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In this study, one-way and non-interactive two-way analysis of variance was
calculated with a generalized inverse matrix. A generalized inverse matrix and
variance analysis application was applied on the data of the amount of honey per hive
in 4 different randomly determined provinces belonging to 3 regions in Turkey.
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results were obtained and the accuracy of the operation was checked.
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Giris

Varyans analizi (ANOVA) modelleri lineer modellere en iyi érneklerden biridir. Bu modeller bazen deney
tasarimi olarak da bilinir. ANOVA modelleri, incelenmek istenen faktérin durumuna goére bir faktorli deneyler ve
iki faktorli deneyler olarak incelenen faktor sayisina gore degisiklik gosterir [1].
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ANOVA modelleriile ilgili olarak simdiye kadar ¢cok sayida ¢alisma yapilmis olup, bir¢ok alanda kullaniimasi
muUmkundur. Her alanda oldugu gibi aricilik verilerine de uygulanabilir.

Aricilik hem insan gidasi olarak bal ve diger Urlnlerin Gretiminde hem de bitkilerin tozlasmasinda etkin rol
oynayarak bitkisel Uretime katkida bulunan 6nemli bir hayvansal istihsal koludur. Aricilik faaliyetinin, diger
hayvancilik faaliyetlerine gdre daha az sermaye ve isgucu gerektirmesi, arazi varligi olmadan da
gerceklestirilebilmesi gibi 6nemli avantajlari mevcuttur [2].

Aricilik; bal arisi kolonilerinin kendi ihtiyaglarindan fazla olan bal, polen, propolis gibi tGrtnleri kovanlarinda
stoklamalarini saglamaya, bal ve diger aricilik Grtinlerini elde etmeye ydnelik yapilan faaliyetler batanadur [3].
GUnumuUzde yaygin olarak yurGtilen aricilik faaliyetleri, gelismis ve gelismekte olan Ulkeler icin dnemlidir.
Diinyadaki kovan sayisi 2019 yilinda bir 6nceki yila goére %0,6 oraninda artarak 90,1 milyon adet olmustur [4].
2018 yili FAO verilerine gore diinyada toplam 92 265 141 ari kovani ile 1 850 868 ton bal Uretilmektedir. Kovan
basina bal verimi 20.1 kg'dir. Ari kovani sayisi bakimindan Hindistan 13 048 275 tane ile diinyada 1. siradadir
ancak Uretim miktari bakimindan 7. siradadir. Kovan sayisinda Hindistan’i sirasiyla Cin (9 173 742 tane), Tlrkiye
(7 947 687 tane), iran (6 601 394 tane) ve Etiyopya (6 018 223 tane) takip etmektedir. Ayni yilda diinyada kovan
basina bal verimliligi bakimindan Ukrayna (26979,2 kg), Kanada (56,2 kg) ve Cin (49,8 kg) ilk 3 sirada yer
almaktadir [5]. 2019 yili verilerine gore ilk sirada yer alan Hindistan 12,3 milyon kovan ile dlinya toplam kovan
miktarinin %13,6’sin1 olusturmaktadir. 9,1 milyon kovan ile %10,1 paya sahip olan Cin ikinci sirada ve 8,1 milyon
kovan ile %9 paya sahip olan Turkiye ise Ugtincu siradadir. 2019 yilinda diinyada kovan basina verim yaklasik
olarak 20,7 kg olarak gergeklesmistir. Dinya en fazla kovan sayisina sahip olan Hindistan’in kovan bagina bal
verimi 5,5 kg iken, ikinci sirada yer alan Cin’in bal verimi 48,9 kg ve lG¢lincu sirada yer alan Trkiye'nin bal verimi
14 kg olarak gergeklesmistir [4].

FAQ, 2020 verilerine gore, bal Uretim miktari bakimindan dinya Ulkeler siralamasinda Cin (466 487 ton)
ilk sirada, Tiirkiye (104 077 ton) ikinci ve Iran (79 955 ton) tigiincii durumdadir [6]. 2021 yili TUIK verilerine gére
Turkiye’de bal uretim miktari 96 344 ton, kovan sayisi 8 733 394 ve kovan basina bal miktari 11.03 kg'dir.
Tarkiye’'de iller itibariyla bir degerlendirme yapildiginda, 2021 yili itibariyla en fazla bal Adana ilinde Uretilmistir
(12336.38 ton ve %12,80). Bunu sirasiyla Ordu (11377.03 ton ve %11,81) ve Sivas illeri (5744.116 ton ve %5,96)
takip etmektedir [7].

Tarkiye'de bal Uretim miktari 6ngdrusu ile ilgili olarak bazi arastirmacilar tarafindan zaman serileri analizi
uygulamasi yapilmistir [8, 9]. izmirin Kemalpasa ilgesinin bazi kdylerinde kovan basina bal verimi 19,27 kg ile
Turkiye ortalamasinin tizerinde oldugu bildirilmistir [10]. Bir diger calismada, ANOVA testi sonucunda, Glineydogu
Anadolu Bolgesi’'ndeki illerde aricilarin kovan basina bal verimi miktari iller arasinda énemli farklilik gostermistir
[11].

Bu galismanin amaci, Tirkiye’de Dogu Anadolu, Giineydodu Anadolu ve i¢ Anadolu Bélgelerinde
secilmis illerde kovan basina bal Uretim miktarinin varyans analizinin genellestiriimis ters matris kullanarak
hesaplanmasidir.

Materyal ve Metot
Materyal

Dogu Anadolu, Glineydogu Anadolu ve i¢c Anadolu Bélgelerinden 4 farkli il segilerek bal tiretim verileri igin
varyans analizi yapiimistir. Dogu Anadolu Bdlgesi'nde Ardahan, Agri, Bingdl ve Erzincan; Gineydodu Anadolu
Bolgesi'nde Adiyaman, Batman, Siirt ve Sirnak; i¢ Anadolu Bélgesi'nde Karaman, Kirikkale, Kirsehir ve Nevsehir
illerinde 2021 yilinda kovan basina bal tretim miktari (kg) alinmistir. Veriler Tiirkiye istatistik Kurumu (TUIK)' nun
www.tuik.gov.tr web adresinde “Hayvancilik istatistikleri” bélimiinde “Hayvansal Uretim” basligi altinda bal Giretim
miktari (ton) ve kovan sayisi kismindan alinmistir. Uretim miktari kg olarak ele alinip kovan sayisina béliinerek
kovan basina bal miktari hesaplanmistir [7].

Metot

Y = X + € modeline gore, B nin en kigik kareler tahmin edicisi normal denklemler
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seklinde olup, ¢6zima XX matrisinin G tersine gore degisiklik gosterir. X'XG matrisi X’X nin bir G tersi ise § nin
en kuguk kareler tahmin edicisi
B = (GX'X)X'Y

olarak hesaplanir [1].
Tek yénld ANOVA modeli

Yij=,u+al-+£ij, j=1,2,...,n i=1,2,...,k
seklinde tanimlanabilir [12].
Tek yonlU varyans analizinin lineer modeli incelendiginde,

w: Kitle ortalamasi, «;: i'nci faktorin etkisi, ¢;;: Hata etkisi, Y;;: Gézlem degerleri
Y = XB + ¢ lineer modeli matris formu ile asagidaki gibi ifade edilebilir [13].

(Y111 r1 1 0 .. 0] €117
Y, 1 1 0 .. O €12
Yi3 1 . - €13
a
i “2
,ai_
1 0 0 .. 1
[Yv;1 L1 o o .. 1 | €5

Yine burada, Y: Gozlem vektorl, g: Parametre vektorl, X: 0 ve 1 deg@erlerini alan tasarim matrisi, ¢: Hata terimleri
vektoru.
ﬁ’ = [‘Ll aq az ai]

seklindedir [14].
X' X karesel form simetriktir, elemanlari X'in bilesenlerinin kareleri toplamidir. Normal denklemlere XY de dahildir,
elemanlar Y vektord ile X'in sttunlarinin i¢ carpimlaridir. X’X matrisi asagidaki gibidir.

n n N, . N
n ny . .. 0
X'X=In, 0 n, .. O
n; 0 R (]
1 1 o o oo 1Y) [YutYet+-+Y v
1 1 0 .. .. 0llYe i+ Yy )4
X’Y = 0 1 0 = Y21 + b + Y2] = Yz
0 o = o 1 Yy Y;; Y;

XX matrisinde matrisin ranki ve parametre sayisi farkl oldugundan

X'XB=XY
esitligindeki normal denklemler

B =XX)"X'Y

ile cbzllemez. Bu denklemi ¢dzebilmek icin matrislerin genellestiriimis inversinden yararlanarak

X'XB° =X'Y
normal denklemi yazilir. B° parametresi hesaplanir. X’X ifadesinin ranki parametre sayisina egit oldugunda
denklem ¢ozdulur.



Celik, BinBee Ari ve Dog. Uriin. Derg, 2022, 2

X'XB° =Xy
Denklemi
GX'Y
yardimiyla ¢ézilebilir. Burada G matrisi X’X matrisinin genellestiriimis inversidir (tersidir) ve
X'XGX'X =X'X
seklinde tanimlanir. X’X ve X'Y matrislerinden olusan normal denklemler
n n ny, .. nA[u° Y
ng Ny .. .. 0f]a? Y
n, 0 n, 0llgo=1T2
n 0 .. .. mn a? Y

Seklinde olusur. X’X'in ranki parametre sayisina esit olmadigi icin X’X'in tersi yoktur ve ¢6zimu yoktur. Dolayisiyla
tam rankl olamayan modeldir. X’X'in genellestirilmis inversi bulunarak

B° =GX'Y
denklemi ¢ézulir. X’X matrisinin genellestirilmis inversi G ise asagidaki gibidir.

0 0
G= [o D{1/n;}}

Burada D{1/n,;} ifadesi i=1,2,...,a icin diagonal (kbsegen) matristir (Searle, 1997).
Genel kareler toplami (GKT), gruplar arasi kareler toplami (GAKT) ve gruplar ici (hata) kareler toplami
(GIKT=HKT) sirasiyla asagidaki gibi hesaplanir [1, 14].

GKT =Y'Y —nY?

GAKT = B'X'Y — nY?
GIKT (HKT) =Y'Y — B'X'Y

Tek yonli varyans analizi tablosu asagidaki gibidir (Tablo 1).
Tablo 1. Tek yonli varyans analizi tablosu

Varyasyon Kareler toplami Serbestlik Kareler F
kaynagi derecesi ortalamasi

BIYly _ 72 - GAKT GAKO
Gruplar arasi B'X'Y —nY k-1 GAKO = F=—-—
(GAKT) k-1 GIKO
Gruplar igi (GIKT Y —g'x’' N-k . GIKT

plar ici (GIKT) Y'Y - p'XY GiKO =
N—k

Genel (GKT) Y'Y —nY? N-1

Etkilesimsiz iki yonli varyans analizi yani Tesaduf Bloklarinda Deneme Plani uygulandiginda asagidaki
matematik model yazilir [15].
Yj=ut+a+Bi+e; i=12,..k j=12,..,n
u: Kitle ortalamasi, a;: i'nci faktorln etkisi, g;: j'nci blok etkisi, ¢;;: Hata etkisi, Y;;: Gozlem degerleridir.
Tesaduf Bloklari Deneme Plani igin,
X'X)a=XY
oldugundan, genellestiriimis invers (G) matrisi ile,

hesaplanir.
Bloklar Arasi Kareler Toplami (BAKT) asagidaki gibi hesaplanir.

BAKT = @'X'Y —nY?

17
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HKT =Y'Y — B'X'Y — @'X'Y + n¥?

Genel Kareler Toplami (GKT) daha 6nceden hesaplandidi gibi,

GKT =Y'Y —nY?

Etkilesimsiz iki yonlii varyans analizi Tablo 2'de verilmistir.

Tablo 2. iki yénlii varyans analizi tablosu

Varyasyon Kareler toplami Serbestlik | Kareler
kaynagi derecesi ortalamasi

vy _ T2 _ GAKT GAKO
Gruplar arasl B'X'Y —nY k-1 GAKO = -
(GAKT) k-1 HKO
Bloklar arasl a'xX'y —ny? b-1 BAKT
Hata (HKT) Y'Y —fX'Y-@'X'Y + n?? | (k-1)(b-1) e L

~N—k

Genel (GKT) Y'Y — n¥? N-1

Verilerin istatistik analizi MINITAB 16 paket programi ile gergeklestirilmistir [16].

Bulgular ve Tartisma

Dogu Anadolu, Giineydogu Anadolu ve i¢ Anadolu Boélgelerinden 4 farkli il segilerek bal tiretim verileri igin
varyans analizi yapilmistir. Bélgeler grup, iller ise tekerrtr olarak ele alinmistir. 3 bélge oldugundan grup sayisi 3
ve 4’er tane il oldugundan dolayi 4 tekerriirlii bir deneme planlandi. Denemedeki gézlem sayisi ise 12'dir. Once
tek yonli varyans analizi (ANOVA) yani tesadif parsellerinde denem plani uygulandi. Daha sonra iki yonli
varyans analizi yani tesadif bloklarinda deneme plani uygulandi. Bloklama yapilmasinda amag, her boélgede
bulunan illerin farkli sosyo-ekonomik yapiya sahip olmalari, farkl iklim, toprak ve bitki 6rtistinde olmalarindan
dolayi homojenligin saglanmasi distnulmustir. 3 cografi bolgedeki illerin kovan basina bal miktari ele alinmistir.
Kovan basina bal miktarinin bélgelere gére farkhiliklarinin incelenmesi amaglandi. Once genellestiriimis ters
matris kullanilarak hesaplamalar yapildi. Sonra Minitab paket programi ile ¢ézimi yapildi ve karsilastiriimasi
yapildi. Bélgelere ve illere gore kovan basina bal tretim miktari (kg) Tablo 3’te sunulmustur.

Tablo 3. Bolgelere ve illere gore kovan balina bal tretim miktari (kg)

18

Glneydogu Anadolu Dogu Anadolu i¢ Anadolu
iller Uretim | iller Uretim iller Uretim
Adiyaman 9.81 Ardahan 2.36 Karaman 5.41
Batman 1.89 | Agn 9.54 Kirikkale 5.91
Siirt 18.93 | Bingadl 11.07 | Kirsehir 7.67
Sirnak 5.18 | Erzincan 13.57 | Nevsehir 5.27
Toplam 35.81 36.53 24.26

Tiim gozlem degerleri toplami1=35.81+36.54+24.26=96.61

Veriler matris seklinde asagidaki degiskenlerle ifade edilir.
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- 9.81 - 1 1 0 0 €11
1.89 1100 €12
18.93 1100 €13
5.18 1100 £14
2.36 101 0 u &1
9.54 101 0 a €22
Y=1107p =11 0 1 of B=la, €7 ess
13.57 101 0 as €24
5.41 100 1 €31
591 100 1 €32
7.67 100 1 £33
L 5.27 4 L1 0 0 1 LE34

Y vektorli 12*1 boyutlu, X matrisi 12*4 boyutlu, g vektori 4*1 boyutlu ve ¢ vektorl ise 12*1 boyutludur. Matris
garpiminda ilk matrisin sttun sayisi ile ikinci matrisin satir sayisi ayni olmalidir.

98117 11 1 0 01 M €17
1.89 1 1 0 0 &2
18.93 1 1 0 0 &3
5.18 1 1 0 O &4
2.36 1 0 1 Oof[# &s
9.54 1 0 1 0]|lx &
V= 11.07] |1 0o 1 ol|a + &7
13.57 1 0 1 0fLas &g
5.41 1 0 0 1 &9
5.91 1 0 0 1 €10
7.67 1 0 0 1 €11
L5274 L1 0 0 1 €12
seklinde matris hesaplamasi yapilir.
X'Y =X'X)p
hesaplamasi yapilir. Once X’'X matrisi hesaplanir.
r1 1 0 0
11 0 0
11 00
11 00
11111111111 1]j1 0 1 O 12 4 4 4
X,X=1111000000001010=4400
0 0 001 1 11 0O0 O0 Offr o1 0 4 0 4 O
O 0 0o 00O O0O0OT1TT1TT1 1ff2 010 4 0 0 4
1 0 0 1
1 0 0 1
1 0 0 1
1 0 0 1

Elde edilir. X'Y matrisi asagidaki gibi hesaplanmistir.
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- 9.81 1
1.89
18.93
5.18
236 | [96.61
9.54 | _|35.81
11.07|  |36.54
13.57| l24.26
5.41
5.91
7.67
[ 5.27 |

X'Y =

S =T
OO R -
O R R
O R R
O R O R
o R O R
o R O R
O R O R
oo R
h oo R
_ oo R
[ I R

X'X)B=XY

12 4 4 4)[H 96.61
4 4 0 0f|a|_|35.81
4 0 4 0f|az|  [36.54
4 0 0 4llas 24.26

Burada parametre degerlerini hesaplamada X’X matrisinin tersi hesaplanamayacagi igin X’X in genellestiriimis
ters matrisi yani G matrisi hesaplanacaktir. G matrisi asagidaki gibidir.

0 0 0 0
0 1/4 0 0

G=lo 0o 1/4 o
0 0 0 1/4
B = Gxy'
esitliginde,

0 0 0 0 77196.61 0
f= 0 1/4 0 0 [f3581|_|8.95
0 0 1/4 0 |[36.54] |9.14
0 0 0 1/4]ll24.26] l6.07

elde edilir. Gruplar arasi kareler ortalamasi (GAKT) asagidaki gibi hesaplanir.
GAKT = B'X'Y — nY?
Burada, n=12, y2 = 8.05? = 64.8025 dir. Yani y=96.61/12=8.05'tir.

96.61
35.81
36.54
24.26

96.61
35.81
36.54
24.26

GAKT = 0+ 320.5+333.52 + 147.32 - 777.63 = 801.34 — 777.63 = 23.71

B'X'Y=[0 895 9.13 6.07] =801.34

GAKT =[0 895 9.13 6.07] I ‘ — 12 % 8.05%

Gruplar ici kareler toplami yani hata kareler toplami asagidaki gibi hesaplanir.

GiKT =Y'Y — B'X'Y
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r9.81 7
1.89
18.93
5.18
2.36
9.54
11.07
13.57
5.41
591
7.67
L 5.27 4

GIKT =[9.81 189 1893 518 236 9.54 11.07 1357 541 591 7.67 5.27] 36.54

—-[0 895 9.14 6.07][
24.26

96.61
35.81

GIKT=237.32
Genel Kareler Toplami (GKT) ise asagidaki gibi hesaplanir.
GKT =YY —n¥’

GKT = 1039.055 — 777.791 = 261.264

sonucu elde edilir. Bu sonuglardan sonra varyans analizi tablosu diizenlenip yazilabilir (Tablo 4).

Tablo 4. Tek yonll varyans analizi sonuglari

Varyasyon Kareler Serbestlik | Kareler F

kaynagi toplami derecesi ortalamasi

Gruplar arasi 23.71 3-1=2 11.9 11.9
(GAKT) F=5g7 =045
Gruplar ici 237.32 12-3=9 26.4

(GIKT)

Genel (GKT) 261.264 12-1=11

G matrisi ile elde edilen varyans analizi sonuglari MINITAB paket program sonuglari ile karsilagtiriimistir (Tablo
5).

Tablo 5. MiNITAB paket program sonuglari

Varyasyon Kareler | Serbestlik Kareler F ¢]
kaynagi toplami | derecesi | ortalamasi

Grup 23.7 2 11.86 0.45 | 0.652
Hata 237.5 9 26.4

Genel 261.26 11

Tablo 4 ve Tablo 5 karsilastirildiginda ayni bilgilere ulagiimistir. Ayni problem Tesaduf Bloklarinda Deneme Plani
yani iki yoénli varyans analizi seklinde dusundlebilir. Clnku tekerrtr olarak ele alinan iller farkh bdlgede
olduklarindan iklim, bitki 6rtlsi, toprak ve tarim bakimindan farkh 6zellikler géstermektedir. Ayrica farkli sosyo-
ekonomik yapiya sahiptir. Bu nedenle blok yapilmasinda fayda vardir. Bolgeler grup, iller ise blok olup Tesadif
Bloklarinda Deneme Plani uygulandiginda asagidaki matematik model yazilir.

Yj=u+ta+pi+s&;, j=12,..n i=12..,k
iki yonlii varyans analizinin lineer modeli incelendiginde,
u: Kitle ortalamasi, a;: i'nci faktorln etkisi, g;: j'nci blok etkisi, ¢;;: Hata etkisi, Y;;: Gozlem degerleridir.
Blok olarak olusturulan veriler Tablo 6’de sunulmustur.

21
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Tablo 6. Bolgelere ve illere gore kovan balina bal tretim miktari (kg)

Giineydogu Anadolu Dogu Anadolu ic Anadolu Toplam
Blok iller Uretim | iller Uretim iller Uretim
| Adiyaman 9.81 | Ardahan 2.36 Karaman 5.41 17.58
Il Batman 1.89 | Agn 9.54 Kirikkale 5.91 17.34
1] Siirt 18.93 | Bingdl 11.07 | Kirsehir 7.67 37.67
v Sirnak 5.18 | Erzincan 13.57 | Nevsehir 5.27 24.02
Toplam 35.81 36.54 24.26 96.61

Bu bilgiler dogrultusunda X’X matrisi asagidaki gibi hesaplanmistir.

1 1 0 0 0
1 1 0 0 O
1 1 0 0 O
11111111111118188
11100000000010100
X’X=00011100000010010
00000011100010010
00000000011110010
1 0 0 0 1
1 0 0 0 1
L1 0 0 0 1
12 3 3 3 3
3 30 00
XX=[3 0 3 0 O
3 00 3 0
3 0 0 0 3
XY matrisinde Y vektdru bloklara gére dizenlendi.
r 9.81 7
2.36
5.41
111111111111;'22 96.61
1110000000005'91 17.58
X’Y=0001110000001é93=17.34
00000011100011'07 37.67
0O 0 000 OO 0O O 1 1 142 24.02
7.67
5.18
13.57
L 5,27
Tesaduf Bloklari Deneme Plani igin,
X'X)a=XY
oldugundan,
12 3 3 3 34 96.61
3 30 0 ollA 17.58
3 0 3 0 0f|f|=]17.34
3 0 0 3 0f|ps 37.67
3 0 0 o 3, 24.02

elde edilir. Genellestirilmis invers igin G matrisi asagidaki gibidir.

22



Celik, BinBee Ari ve Dog. Uriin. Derg, 2022, 2

0 0 0 0 0
0 1/3 0 0 0
G=|0 0 1/3 0 0
0 0 0 1/3 0
0 0 0 0 1/3
a = Gxy'
esitliginde
0 0 0 0 0 7r96.61 0
0 1/3 0 0 0 [[17.58 5.86
a=G6Xvy=(0 0 1/3 0 0 []17.34|=]| 5.78
0 0 0 1/3 0 ||37.67 12.557
0 0 0 0 1/31L24.02 8.007

elde edilir. Bloklar Arasi Kareler Toplami (BAKT) asagdidaki gibi hesaplanir.

BAKT = @ XY — n¥’

7 =221 _ 5051
12

Y? =8.051% = 64.816
n¥Y? =12 % 64.816 = 777.791

[96.617
17.58
@'X'y=[0 586 578 12557 8.007][17.34|= 868.574
37.67
124,024

196.617
17.58
BAKT =[0 5.86 578 12557 8.007](17.34|—777.791
37.67
124.02-

BAKT=103.019+100.225+473.01+192.32-777.791=868.574-777.791=90.783

Gruplar Arast Kareler Toplam1 (GAKT) daha dnce hesaplandi.
Hata Kareler Toplami (HKT) asagidaki gibi hesaplanir.
HKT =YY = BXY — @ XY + ¥
seklindedir.
Y’'Y=9.812+1.89%+...+5.272=1039.055
HKT=1039.055-801.34-868.574+12*62.816=146.54
Genel Kareler Toplami (GKT) daha 6nceden hesaplandigi gibi,
GKT =Y'Y —nY?
GKT = 1039.055 — 777.791 = 261.264

Hesaplanan bu bilgiler Tablo 7°de gdsterilmistir.
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Tablo 7. iki yénlii varyans analizi sonuglari
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Varyasyon Kareler toplami Serbestlik | Kareler ortalamasi F
kaynagi derecesi
Gruplar arasi 23.71 2 2371 1186
(GAKT) GAKO = 5= 11.86 2446 0.49
Bloklar arasil 90.783 3 90.783
(BAKT) BAKO = = 30.26
. 146.54
Hata (HKT) 146.54 6 HKO = = 24.46
Genel (GKT) 261.264 11

MINITAB paket programi sonugclari Tablo 8'de sunulmustur. Tablo 7 ve Tablo 8 karsilastirildiginda ayni bilgilere

ulasiimistir.

Tablo 8. iki yénlii varyans analizi MINITAB sonuglar

Varyasyon Kareler Serbestlik Kareler F p
kaynagi toplami derecesi | ortalamasi

Grup (Bolge) 23.73 2 11.86 0.49 0.638
Blok (iller) 90.78 3 30.26 0.376

Hata 146.75 6 24.46

Genel 261.26 11

ANOVA yoéntemi ile ilgili olarak yapilan bir ¢alismada, Sirnak, Adiyaman, Siirt, Diyarbakir, Mardin,
Sanliurfa ve Gaziantep illerinde Ureticilerin kovan basina bal verimi arasinda 6énemli fark bulunmustur [11].
Erzurum ilinde yapilan bir galismada, iki anali kolonilerde koloni basina ortalama 22.74 kg bal, tek anali kolonilerde
ise 15.76 kg bal elde edilmistir. Gruplarin 2017 yil dUretim sezonundaki siizme bal Gretimi degerlerine varyans
analizi uygulanmis ve bal Uretimi bakimindan tek anali ve iki anali koloniler arasindaki farkin énemli oldugu
belirlenmistir [17]. Gimushane ilinde yapilan bir galismada, kovan basina elde edilen bal miktari ile koloni sayisi
arasindaki iligkiyi belirlemek icin tek yonli varyans analizi (ANOVA) uygulanmistir. Analiz sonucunda, bal miktar
ile koloni sayisi arasinda anlamh bir iliskinin oldugu gortulmustir [18]. ANOVA testi sonucunun anlamlilig
bakimindan bu calisma sonuglariyla farklik gostermistir. Ayrica bu g¢alisma genellestiriimis ters matris
hesaplamasi yapilarak varyans analizi seklindeki istatistiki uygulama ile bir¢gok arastirici igcin 6nemli bilgilendirme
olmustur.

Sonug

Varyans analizi sonucunda, kovan basina bal verimi (kg) bélgelere gore 6nemli farklilik gdstermemistir.
Tek yonli varyans analizinde, GAKT=23.7, HKT=237.5, GKT=261.26, GAKO=11.86, HKO=26.4 ve F=0.45
bulunmustur. Etkilesimsiz iki yonlG varyans analizinde, GAKT=23.73, BAKT=90.78, HKT=146.75, GKT=261.26,
GAKO=11.86, BAKO=30.26, HKO=24.46 ve F=0.49 bulunmustur. Bu ¢alismada uygulandigi gibi, tam rankli
olmayan lineer modellerde genellestiriimis ters matrisi ile varyans analizi hesaplamasinin uygun oldugu
gOriimustar.
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Ozet

Bu galismanin amaci aricilik faaliyetinin, ginlik hayatta kargilagilan problemlerle bas etmeye ve iyi olusa
katkisini arastirmaktadir. Calisma kapsaminda Bingdl ilinde aricilik faaliyeti ile ugrasan kisilerle yari
yapilandiriimis gorismeler yapilmistir. Gorlismelerden elde edilen veriler tematik analiz yontemi ile
incelenmistir. Yapilan analizlerden elde edilen sonuglar ¢ tema altinda toplanmistir. Bu temalar “agik
havada olma”, “bir canliya bakim verme” ve “odaklanma-diisiincelerden uzaklasma” olarak adlandiriimigtir.
Acik havada olma temasina gore, dogasi geredi acik havada tabiatla i¢ ice olarak yapilan aricilik,
katimcilar tarafindan dinlendirici ve rahatlatici olarak nitelendirilmistir. Hem bilissel hem de duygusal
olarak gergeklesen bu rahatlama katimcilar tarafindan dile getirilmistir. Bir canliya bakim verme temasina
gore, katihmcilar canlinin ihtiyaclarini gidermenin ve canliya bakim vermenin kendilerini rahatlattigini ve
canl hissetmelerine katkida bulundugunu ifade etmiglerdir. Son tema olan odaklanma-distincelerden
uzaklasmaya gore ise, aricilik faaliyetinin bir dizen ve planlama dahilinde ilerlemesi ve tim dikkatin
verilmesi gereken bir is oldugu belirtiimistir. Katilimcilar, bu diizen ve planlama sayesinde odaklanarak tim
dikkatlerini iglerine verebildiklerini ifade etmislerdir. Bununla beraber, ari ile ugrastiklari zaman
dusuncelerden ve/veya problemlerden uzaklastiklarini, zamanin nasil gegtigini fark etmeyerek andan keyif
aldiklarini vurgulamiglardir. Bu temalar dikkate alindiginda, aricilik faaliyetinin kisilere glnlik hayatta
karsilastiklari problemlerle bas etmelerinde ve iyi oluslarina yardimci olabilecegdi sdylenebilir. Elde edilen
bu bulgular, ilgili literatir gergevesinde tartisiimistir. Diger taraftan bu calisma aricilik faaliyetinin herhangi
bir klinik dizeydeki problemi veya sorunu iyilestirdigini iddia etmemektedir. Dolayisiyla, bu galisma
bulgulari, aricihk faaliyetinin glinlik hayattaki problemlerden uzaklasmaya ve iyi olusa yardimci
olabilecegini 6nermekle sinirli kalmaktadir.
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Abstract

This study aims to investigate the contribution of beekeeping to coping with the problems encountered in
daily life and well-being. Within the scope of the study, semi-structured interviews were conducted with
beekeepers in Bingol. The data obtained from the interviews were analyzed by the thematic analysis
method. The results were grouped under three themes. These themes were named as “being outdoors,”
“caring for a living thing,” and “focusing- away from thoughts.” According to the theme of being outdoors,
beekeeping, which is done outdoors by nature, is described as relaxing by the participants. The participants
expressed this relaxation, which occurs both cognitively and emotionally. According to the theme of caring
for a living thing, the participants stated that meeting the needs of the living thing and caring for the living
thing made them feel comfortable and helped them feel alive. According to the last theme, focus-away
from thoughts, it was stated that beekeeping should proceed in order and planning and that all attention
should be given. Participants said they could focus and pay all their attention to their work thanks to this
order and planning. Moreover, they emphasized that they get away from thoughts and problems when
busy with the bee and enjoy the moment without noticing how time passes. Considering these themes, it
can be said that beekeeping can help individuals cope with the problems they encounter in daily life and
improve their well-being. These findings were discussed within the framework of the relevant literature. On
the other hand, this study does not claim that beekeeping cures any clinical problem. Therefore, the
findings of this study are limited to suggesting that beekeeping can help to get away from the problems of
daily life and support well-being.
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Giris

Arilarla insanlar arasindaki iliskinin antik caglara kadar uzandidi ileri surdlmektedir. Arilarin birgok toplum
igin farkli anlamlar tasidigi séylenebilir [1]. Ornegin, Antik Yunan'da élimsiizligin sembolii olarak kabul
edilmektedir [2]. Arilarin bu tarz sembolik anlamlarinin yani sira toplumlar i¢in bagka iglevleri de (aricilik faaliyeti,
ari urdnleri, tarim, saglik gibi) oldugu ortaya konmustur [3-4].

Gergek ariciiga dair en eski kanitlarin antik Misirdaki glines tapinaklarinda ortaya ciktigr iddia
edilmektedir. Buna gore tapinaklardaki kabartmalarda, kovanlarda calisan, bal isleyen ve bali depolamak igin
kaplarda muharleyen aricilar bulunmaktadir [1]. Yapilan bu kesiflerin medeniyetlerin ariya ve ariciliga verdigi
onemi gosterdigi soylenebilir. Glinimizde ise bu 6nemin giderek daha da arttigi, ari ve ariciigin insanlarin
refahina ekonomik, sosyal ve fiziksel saglik yoninden direkt ve dolayl olarak katkida bulundugu bildiriimektedir
[5].

Ariciligin zihinsel (mental) saglik Uzerinde de olumlu bir etkisinin olabilecegini éne suren bir galisma
bulunmaktadir. Bu galismaya gére, COVID-19 déneminde dogada olmak aricilik faaliyeti ile ugrasan kisilerin
psikolojik iyi oluglarina katkida bulunmaktadir. ilgili galismadaki katilimcilarin, aricilik faaliyetini zihinlerini bosaltan
bir etkinlik veya bir meditasyon sekli olarak degerlendirdikleri bildirilmistir [6]. Agik hava gibi dogal bir cevrede
(park, orman vb.) zaman gecirmenin iyi olus lizerinde olumlu etkilerinin oldugu gosterilmistir [7-8]. Bu durum, agik
havada olmanin dusincelerden uzaklasmaya yardimci olmasi ve bu sayede anda kalmayi kolaylastirmasiyla
aciklanabilir. Literatiirde simdiki ana odaklanarak, anlik yasantilara dikkatin verilmesi farkindalik (mindfullness)
kavrami gergevesinde incelenmektedir [9-10]. Bununla beraber, farkindalik, meditatif bir teknigin parcasi olarak
da ele alinmaktadir [11]. Farkindalik (6rn. farkindalik temelli egitim, midahale programlarinin) ve dogaya maruz
kalmanin iyi olug Uzerinde etkili oldugu bulunmustur [7].

lyi olus, psikoloji literatiiriinde farkli kavramlarla tanimlanmaktadir [12]. Ornegin, 6znel iyi olus (subjective
well-being), bir kisinin yasamindan ne kadar doyum aldiginin bilissel ve duygusal olarak degerlendiriimesidir. Bu
kavram, olumlu duygular yasama ve yuksek yasam doyumunu ve disuk seviyedeki duygu durumunu
kapsamaktadir [13]. Psikolojik iyi olus (psychological well-being) ise daha kapsamli olup [12] psikolojik yénden
olumlu islevsellik temelinde ele alinmaktadir [14]. Bu calismada, temelde aricilik faaliyetinin hangi 6zelliklerinin
olumlu hissetmeye yardimci oldugu arastirldigi igin, bu galisma boyunca kullanilacak iyi olug kavraminin 6znel
iyi olus kavrami altinda deg@erlendiriimesinin daha uygun olacagi distnulmektedir.

Aricilik faaliyetinin hangi 6zelliklerinin glinlik hayattaki problemlerle bas etmeye yardimci olabilecegini ve
iyi olusu destekleyebilecegini arastiran herhangi bir galismaya rastlanmamistir. Sadece bir galismada [6] COVID-
19 dénemindeki zorluklara odaklanilarak, disarda olmanin aricilik faaliyeti ile ugrasan kisilerin zihinsel iyi
oluslarina katkilari incelenmigtir. S6z konusu incelemede, kisisel oykllerden ve blog haberlerinden
faydalanilmistir. Mevcut arastirma ise sadece, aricilik faaliyeti ile ugrasan kisilerin, bu faaliyetin gtinlik hayattaki
problemlerle bas etmelerine ve iyi oluslarina yardimci olup olmadidina odaklanmaktadir. Bu nedenle aricilardan
derinlemesine bilgi alabilmek icin yari yapilandiriimis gérismeler yapilmistir. Literatirde bu sekilde bir ¢calisma
yapilmadigi igin mevcut ¢alisma bulgularinin hem psikoloji hem de aricilikla ilgili literatire katki sunabilecegi
distnllmektedir.

YONTEM

Orneklem

Bingodl ilinde aricilik faaliyeti ile ilgilenen kisilerden veri toplanmistir. Calismanin drneklemi yaglar 32 ile 57
(Ort. = 43.10, S = 6.81) arasinda degisen 9 erkek 1 kadin olmak Uzere toplam 10 kisiden olugsmaktadir.
Katilimcilardan 3 Kisi lisans, 6 kisi yUksek lisans ve bir kisi ise doktora egitimine sahip oldugunu belirtmistir.
Katihmcilar, Bingdl'de yasadiklarini ifade etmislerdir.

Veri toplama araglari

Demografik bilgi formu: Katimcilara yas, cinsiyet, egitim ve yasadiklari yer gibi demografik bilgileri iceren
sorular yonlendirilmigtir.

27



28

Akgay ve Biikiin, BinBee Ari ve Dog. Uriin. Derg, 2022, 2

Arastirmanin amaci dogrultusunda olusturulmus soru formu: Katillimcilarla yari yapilandiriimis
gortsmeler gergeklestirilmistir. Sorular olusturulurken éncelikle arastirmanin amaci dikkate alinmistir. Bunun yani
sira hem aricilarin deneyimleri dikkate alinmis hem de literatlrdeki bilgilerden yararlaniimistir. Bu dogrultuda,
aricilik faaliyeti ile ugrasan Kkisilerin, iyi oluslarini ve glnlik hayattaki problemlerle bas etmelerini kolaylastiran
mekanizmalari anlamaya yonelik 5 soru hazirlanmistir (6rn. “GUnlik hayatta karsilastiginiz problemlerle bas
etmenizde yaptiginiz isin size yardimci oldugunu digtndyor musunuz? Aciklayiniz” gibi).

islem

Arastirmaya baslamadan énce Bingdl Universitesi Etik Kurulu'ndan onay alinmistir. Etik kurul onayi
alindiktan sonra katilimcilarla yluz ylze goérismeler gergeklestirilmistir. Katiimcilarin izinleri dogrultusunda
gOrusmeler ses kaydina alinmistir. Gortismelerin ortalama uzunlugu 30 dakika surmdastir. Arastirmanin analizi
icin nitel ydntemlerden biri olan tematik analiz kullaniimistir. Tematik analiz, gérismelerden elde edilen verilerdeki
temalari belirleme, analiz etme ve raporlama yontemidir. Tema, veri seti i¢cindeki bilgilerden bir anlam tasiyan
desenlerden olugsmakta ve arastirma sorusuyla ilgili bilgileri isaret etmektedir. Tematik analiz, teoriden bagimsiz
olarak arastirmaciya esnek bir arastirma olanagdi saglamaktadir [15]. Bu dogrultuda, Braun ve Clarke’in [15]
dnerdigi analiz asamalari izlenmistir. Oncelikle gériismelerden elde edilen ses kayitlari kelimesi kelimesine yaziya
gecirilmistir. Arastirmacilar birbirinden bagimsiz olarak, desifresi yapilan ses kayitlarini tekrar tekrar okumustur.
Akabinde veride dnemli olan ve sistematik olarak géze ¢arpan 6zellikler kodlanmistir. Daha sonra, arastirmacilar,
temalari ortaya cikarmak icgin birlikte ¢calismis ve kodlar ilgili muhtemel (potansiyeli olan) temalarin altina
toplamistir. TUm veri icerisinde ortaya ¢ikan temalarin gézden gegcirilmesi, acik ve net bir taniminin yapiimasi ve
isimlendirilmesi gerceklestirilmistir.

Bulgular

Daha once de ifade edildigi gibi, bu arastirmanin amaci, aricilarin gunlik hayattaki problemlerle bas
etmelerinde ve iyi oluslarinda ariciligin hangi 6zelliklerinin yardimci oldugunu anlamaya g¢alismaktir. Bu amag
dogrultusunda yapilan analizlerden elde edilen sonuglar i¢ tema altinda toplanmistir. Bu temalar “agik havada
olma”, “bir canliya bakim verme” ve “odaklanma-duslincelerden uzaklasma” olarak adlandiriimistir.

Tema 1: “A¢ik havada olmak”

Arastirmada elde edilen temalardan biri agik havada olmaktir. Bu gériise goére dogasi geregi acik havada, tabiatla
ic ice olarak yapilan aricilik katilimcilar tarafindan dinlendirici ve rahatlatici olarak nitelendirilmistir. Hem bilissel
hem de duygusal seviyedeki bu rahatlamayi katilimcilar ¢esitli metaforlarla dile getirmislerdir. Ayrica, katilimcilar
acik havanin kendilerini fiziksel olarak gevsettigini, sakinlestirdigini ve iyi hissettirdigini ifade etmistir. Bu durumla
ilgili olarak katihmcilarin gérusleri su sekildedir:

Katilimci 6: “Ar1 dogadadir, sessiz bir ortamdadir, ariyla sadece bas basasin. Onlari izliyorum, sakinlesiyorum”.
Katilimci 5: “Dodada olmak, yildizlari seyretmek, keyif veriyor, rahatlatiyor. Dedigim gibi iste doJaya ¢iktigimiz
icin genel anlamda psikolojik olarak bizi rahatlatiyor. Doda iste basli basina bir rehabilitasyon merkezi. Gidiyoruz
orda ayagimiz topraga degiyor, stres atiyoruz”

Katiime 1: “Dogadaki ses insani ¢ok rahatsiz etmiyor yani ¢ok bariz bir sekilde ¢ok yiiksek tinida olmayan bir
sekilde diisiiniiyorum doganin iginden gelen bir sesten rahatsiz olan insan bilemiyorum yoktur bence. Ornedin
yani kus sesi ne bileyim bértii bécek sesi riizgéar sesi yagmur giizel atiflar olur. ..... Ornedin yani bir gehrin igine
girdigimde kaosun igine girmisim gibi geliyordu. Arinin yanina gittigim zaman eve gitmek gibi yani. Béyle bir
karsilastirma yapabiliriz yani”

Katilimei 7: “Bana gére agik hava, orasi, 6zglirliigti sembolize ediyor kimine gére de hapishaneden daha kétii bir
yer belki. ...... g6zlerimi kapatirrm. Seye benziyor boyle ayni bir su akisi gibi. O kadar ¢ok ari gidip geliyor ki sanki
ben arilikta dedil de ¢ok glizel ¢aglayan bir selalenin kenarindayim. Su sesi gibi geliyor. Rahatlatir.”

Katilimcei 3: “Zaten ari doga ile i¢ icedir, bizim ariy1 koydugumuz yerin dogasi harika”

Katilimei 10: “Dogaya cikmak, arilari izlemek, baharin gelmesi beni rahatlatiyor. ......... vizilti sesi ayri bir terapi
gibi oluyor”
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Katilimci 9: “Tabi tabi insan oturuyor gidiyorsun arilarin yaninda aliyorsun bog bir kovan ya da sandalye. Agacin
altinda orda arilara bakiyorsun. Sanki orada glizel bir nefes hani rahatlayacaksin.”

Tema 2.“Bir canliya bakim vermek”

Katilimcilar arinin hassas bir canli oldugunu ve birgok seyden etkilendigini (ses, ani hareket, hava kosullari vb.)
bu nedenle de arilara titizlikle bakim verilmesi gerektigini ifade etmislerdir. Katilimcilar, bir canliya bakim vermenin
ve canlinin ihtiyaclarini gidermenin kendilerini rahatlattigini ve canli hissetmelerine katkida bulundugunu dile
getirmislerdir. Ozellikle, dikkatli bir sekilde verilen bakim sonucunda arilarin saglhkli oldugunu gésteren isaretlerin
(anlarin iyi galismasi, ugmasi, yogun ses c¢ikarmasi, cicekten cicege konmasi) kendilerini mutlu ettigini
belirtmiglerdir. Bu durumla ilgili olarak katilimcilarin gorusleri su sekildedir:

Katilimei 3: “Ariya bakiyoruz, arinin geligsimi glizel orda bir canliya bakiyorsun. .......... Arinin iyi ve saglikli olmasi
bile bizi mutlu ediyor.”

Katiime1 7: “Onlar beslemekten hem de ¢alisma seklini izlemekten terapi gibi bir heves aliyorsunuz, yasama
sevinci aliyorsunuz.”

Katilimcei 2: “Saglikli olacak arimiz bize bal verecek.”

Katilimci 4: “Canliyla ugrasacaksiniz. Bortli bécek icerisinde en nadide canli bal arisidir’

Katilimei 5: “En iyi arici en iyi gbzlem yapan aricidir diyebilirim. Ariya bakmasini, gbzlemesini bilmeli ¢evreyi,
bitkiyi, yagisi yani iyi bir arici ayni zamanda iyi bir gbzlemcidir.... Ben ariyla ilgileniyorum, arinin bakimini eksik
birakmiyorum. Arim gli¢lii ¢alisiyor bu insana zevk veriyor, insani mutlu ediyor.”

Katilimei 6: “Ari zaten galistigi zaman vizir vizir sesi olur. Arici arinin igine girdiginde asiri yogun bir ses gelir ve
o seste bir miizik gibi hogsuna gider’

Katilimer 8: “Bugiin ariyi besliyorsunuz, ariyi beslediginizde arinin durumunu gérdiginiizde sizde mutlu
oluyorsunuz’

Katilimei 9: “Béyle bir sey, kisi bazen ev ortaminda kendi ailesinin iginde sikintilar yasayabiliyor. Veyahut da
toplumda bir sikinti yasayabilir. Carsida, kahvede birisiyle tartistiginda o sinir ile ne yapacagimi ne edecegimi
bilmezsen, kalkip gidersen ariyla ugragirsan o siniri, 0 meseleyi orda unutuyorsun”.

Tema 3: “Odaklanmak-Diisiincelerden uzaklasmak”

Katilimcilar aricilik faaliyetinin bir dizen ve planlama dahilinde ilerlemesi ve tim dikkatin verilmesi gereken bir is
(petek kontrol, arinin beslenmesi, aryla ilgilenmek vb.) oldugunu ifade etmislerdir. Aricilik faaliyeti ile ugrasirken
tim benlikleriyle kendilerini iglerine verebildiklerini, dig uyaranlarin dikkatlerini gekmedigini ve dislncelerden
uzaklastiklarini dile getirmislerdir. Katilimcilar bu odaklanma ve biligsel olarak uzaklagsma surecinde zamanin ¢gok
hizli aktigini, yaptiklari ise kendilerini kaptirdiklarini ve zamanin nasil gectigini fark etmediklerini de belirtmislerdir.
Ayrica, bu odaklanma sureglerinin kendilerini rahatlattigini, problemlerden uzaklastirdigini ve sonunda keyif
aldiklarini da eklemislerdir. Bu durumla ilgili olarak katilimcilarin gorasleri su sekildedir:

Katilimei 3: “Séyle genel anlamda giin iginde yogun bir sekilde ¢alisildigi igin bir sekilde insan o sorunlardan
uzaklagiyor.”

Katilimei 8: “..... Tabii ¢tinkt arinin iginde oldugunda arinin viziltisi gercekten diger sesleri kapatiyor, hele hele
koruyucu elbiseyle c¢alisiyorsaniz tamamen disariyla baglantiniz kesiliyor ne disaridan gelen sesi
duyabiliyorsunuz ne Oéniintizii kapatan elekten dolayi digariyr gérebiliyorsunuz. ......... Tamamen ariya
odaklandiginiz zaman o gini hic yasamamigsin gibi, séyle dlslineyim ariya gitmisim, pazartesi gitmisim cuma
dénmdiistim bu hafta icerisini sanki yasamamisim yani olumsuz olarak degil. Clinkii zamanin nasil gectigini
anlamamigim ¢linki rahat stressiz.”

Katilimei 10: “Kovana yaklastiginiz andan itibaren diinyadan kopuyorsunuz”

Katilimer 2: “Ama ruh haliniz $6yle olur gittiginiz zaman bir defa seyden korkmuyorsun. Diinyadan falan
korkmuyorsun. Sadece o ise konsantresin. Clink(i beyninizde bagka hi¢cbir sey yok yani. Disiiniin sadece o ariya
konsantresiniz o isi yapiyorsunuz ya ister istemez orada hani sizi olumsuz etkileyecek bir durum olsa bile arida o
sizin isiniz. Sadece oraya konsantresiniz ya bu isi yapiyorsunuz diinyadan kopmussunuz diinyanin sorunlari yok
sizde, gergekten yok. ............... Olumsuz bir sey diistinmediginiz zaman sadece ariyi dlstindlgiiniizde zaten
mutlusunuz. Sizi mutlu ediyor................... Diinyayla baginiz kopuyor stresinizi atiyorsunuz orada. ........... Cok
odaklaniyorum dig diinyadan kopuyorum”
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Katilimcei 4: “Zaman hizli akiyor. Bilmiyorsunuz, fark etmiyorsunuz. Zaman ne ¢abuk gecti diyorsunuz. Sevdiginiz
bir isi yaparken dlisiiniin zamanin ne kadar ¢abuk gectigini, sevmediginiz ya da normal bir ortamda oturdugunuzu
diistiniin zaman daha yavas gecer daha sikici gecer. Buradaki avantaji 0.”

Katilimci 1: “Ben érnegin sehrin igine gittigim zaman ani yakalayamiyorum. Yani bir bakiyorum bir diinya zaman
gecmis ama bana sadece yorgunluk vermis. Ben bir sey disiinememisim. Mesela dogada oldugumda daha
kendimle zihinsel olarak hemhal oluyorum.”

Tartisma

Bu calisma aricilik faaliyetinin, gunlik hayatta karsilasilan problemlerle bas etmeye ve iyi olusa katkisini
arastirmaktadir. Bu amagla, aricilik faaliyeti ile ugrasan on kisi ile géristlmustir. Bu goérismelerden elde edilen
bilgiler tematik analiz yontemi ile incelenmistir. Yapilan analizler, aricilik faaliyetinin glinliik hayattaki problemlerle
bas etmeye yardimci olabilecedini ve iyi olusu destekleyebilecedini gostermistir. Bu katkilar ¢ tema altinda
toplanmistir: Agik havada olma, bir canliya bakim verme, odaklanma-disincelerden uzaklasmadir.

Acik havada olma temasina gore, katilimcilar dogada kendileriyle bas basa kalmanin, arilarin uguslarini
ve cicekten gicege konmalarini izlemenin, gokyluzinlu seyretmenin onlari problemlerden uzaklastirdigini ve
fiziksel agidan gevsettigini ifade etmislerdir. Bunlarin yani sira, bir canliya bakim vermenin problemlerle bas etme
ve iyi olus Uzerindeki etkisi katihmcilar tarafindan ortak olarak belirtilen bir diger tema olmustur. Katihmcilar,
arilarin saghkh bir sekilde ugmasinin, yogun bir ses ¢ikarmasinin iyi ve titiz bir bakim verilmesi sonucu mimkun
olabilecegini belirtmiglerdir. Buna gore, ar1 gibi hassas bir canliya duyarli bir bakim verebilmek, ihtiyaglarini
karsilamak ve arinin saghkl oldugunu gérmek aricilarin iyi oluslari Gzerinde etkili bir faktér olarak gézlenmistir.
Nitekim hayvanlara bakim vermenin kisilerde olumlu duygular uyandirdigi ve kisilerin yasamlarinda amag
duygusu olusturabilmesine katki sagladigi bulunmustur [16]. Bu bilgilerden yola ¢ikarak, bir canliya bakim
vermenin kisilerin sorumluluk ve amag duygularini canli tuttugu ve bu sayede iyi hissettirdigi sOylenebilir.

Doganin, ruh saghgini korumaya ve iyi olusu arttirmaya olan katkisi birgok arastirma tarafindan
desteklenmektedir [17-19]. Yapilan bir meta analiz galismasi da doga ve iyi olugla ilgili paralel yonde bulgular
bildirmistir. ilgili calismaya gore, dojada daha ¢ok zaman gecirmek, dogal gevrenin hem duygusal hem de
canlandirici etkilerinden daha ¢ok faydalaniimasini saglamaktadir. Bu durum da kisilerin olumlu duygularini
artirmaktadir [20]. Ayrica, dogal ortamlara maruz kalmanin biligsel yorgunlugu/yiki hafiflettigi, canlilik duygularini
arttirdigi ve dikkati gelistirdigi gosterilmistir [21-23]. Doganin dikkat Uzerinde onarici roliine dikkat ceken Kaplan
[24] Dikkat Restorasyon Teorisi’ni (Attention Restoration Theory) 6ne surmustir. Bu teoriye gore, stresle bas
etmede yonlendirilmig dikkatin dnemli bir rolt bulunmaktadir. Ancak, kentsel yagsamdaki stresérler ve uyaranlar
insanlari yormanin ve duygusal olarak olumsuz etkilemenin yani sira yonlendiriimis dikkate de olduk¢a zarar
vermektedir. Yonlendiriimis dikkatin onarilmasinin, yenilenmesinin ve geligtiriimesinin yolu kent yasamindaki
uyaranlardan (6rn. korna sesi) ve stresorlerden (6rn. tehdit algisi) uzaklasarak dogada bulunmaktir. ilgili teoriye
gore, dogal ortamdaki onarici gui¢ olan birgok segenek (6rn. dogay! izleme, deniz kenari, daglar, ¢ayirlar, gin
batimi, yapraklarin esintisi, hayvanlari izleme, hayvanlarla ilgilenme ve bakim verme, hareket etme, balik tutma)
stresle bas etmeye yardimci olmaktadir [24]. S6z konusu teoriyi destekleyen deneysel calismalarda [21]
katilimcilarin sadece doga resimlerini izlemesinin bile bilissel yonden gelismelerine katki sagladigi bulunmustur.
Doganin onarici gicunin bir terapi niteliginde olabilecegi hem ruhsal hem de biligsel yenilenmeye yardim
edebilecedi ileri strllmektedir [21].

Calismada 0One cikan diger tema ise odaklanma-dislncelerden uzaklasmadir. Katilimcilar, aricilik
faaliyetini tiim dikkatin verilerek, bir plan dahilinde ve titizlikle yapiimasi gereken bir is olarak tanimlamiglardir. ise
verilen bu dikkatin odaklanmayi kolaylastirdigini ve zamanin nasil aktigini anlamadiklarini ifade etmiglerdir. Bu
durumun kendilerini dis diinyadan ve duslncelerden uzaklastirdigini dile getirmislerdir. Nitekim, zamanin nasil
gectigini anlamama veya zamanin kisa algilanmasi, yogun bir sekilde odaklanma ve yapilan isten keyif alma
sonucunda gergeklesebilmektedir [25]. Bu durumun da beden ile zihin arasinda bir bitlinlesme saglayabilecegi
ve bu bitiinlesme sonucunda, dis uyaranlardan, mesgul eden endise ve olumsuz duygulardan ve de hayatin
tatsiz yonlerinden uzaklasilabilecegi ileri strtlmektedir [25]. S6z konusu durum literatirde “akis deneyimi” olarak
nitelendirilen zihinsel bir duruma karsilik gelmektedir [26]. Akis deneyimi, kisinin es zamanl olarak, bilissel ydnden
aktif, motive ve mutlu oldugu psikolojik bir durum olarak tanimlanmaktadir [27]. Bu gdrugslere goére, aricilik faaliyeti
ile ugrasirken ise yonelik konsantrasyonun ve ise verilen dikkatin beraberinde bilissel olarak digtncelerden
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uzaklasmayi/kopmayi getirdigi sdylenebilir. Dislincelerinden uzaklasan bireyin tim benligini isine vermesi anda
kalmasini kolaylastirabilir ve bu durum beraberinde Kkisinin stresten uzaklagsmasina ve duygusal olarak
rahatlamasina yardimci olabilir. Nitekim, anda kalmanin 6nemini vurgulayan farkindalik meditasyon
programlarinin stresle bas etmeye yardimci olabilecegi vurgulanmaktadir [28].

Alton ve Ratnieks [6] aricilik faaliyeti ile ugrasmanin, 6zellikle COVID-19 déneminde zihinsel saglik
Uzerinde olumlu etkisinin olabilecegini aricilarin kisisel deneyimlerinden ve blog yazilarindan yola g¢ikarak dne
surmdaslerdir. Ayrica, aricilik faaliyetinin iyi olus ve stresle bas etmeye yardimci olabilecegi cesitli gazete
haberlerinde ve bloglarda belirtiimistir [29-30]. Bununla beraber aricilikla ilgili verilen psikoegditim programinin suga
suriklenmis genclerin rehabilitasyonunda kullanildigi goérilmastir [31]. Baska bir calismada ise, ari sesi bir
meditasyon teknigi olarak kullaniimis, bilissel siirecler ve duygular lzerindeki etkisi arastirnimistir [32]. llgili
¢alismada, meditasyonda yogun konsantrasyonu elde edebilmek icin ari sesine benzeyen bir ses kullaniimistir.
Bununla beraber renk teknigi de kullaniimistir. Arastirma sonugclari, her iki teknigin de olumsuz duygulari
azalttigini ve olumlu duygulari artirdigini géstermistir. Ek olarak, bu tekniklerin kisa sureli bellek ve dikkat tzerinde
de olumlu etkisinin oldugu bildirilmigtir.

Ancak, literatlr incelendiginde aricilik faaliyeti ile gunlik hayattaki problemlerle bas etme ve iyi olus
arasindaki iligkiyi dogrudan arastiran ampirik bir calismaya rastlanmamistir. Mevcut ¢alisma aricilik faaliyeti ile
psikolojik iyi olug arasindaki iligkiyi niteliksel ydontemle inceleyen bir calisma olup, bu eksiklidi gidermeye yardimci
olabilecegi disinulmektedir.

Arastirma yuaratiltrken, aricilik faaliyeti ile ugrasan kisilere dogrudan ulasiimistir. Bu durum arastirmanin
glcli yanlarindan biri olarak degerlendirilebilir. Arastirmaninin hedefleri ¢ergevesinde kullanilan sorularin
herhangi bir 6lcme aracinda yer almiyor olmasi nedeniyle ve katilimcilardan daha derinlemesine bilgi alinabilmesi
icin niteliksel arastirma deseni ve analizi tercih edilmistir. Calismanin gigli yanlarinin yani sira, sinirliliklari da
dikkate alinmalidir. Mevcut galisma Bingél ilinde aricilik faaliyeti ile ugrasan 10 kisi ile yurattlmustar. Orneklem
kiclk ve belirli bir alan ile sinirhdir. Bu durum bulgularin genellenebilir olmasini sinirlandirmaktadir. Bu noktada,
gelecekteki ¢alismalarin s6z konusu sinirhliklari géz éninde bulundurmalari énerilmektedir. Diger bir 6neri ise
¢alismanin bulgularinin farkh arastirma yontemleriyle desteklenmesidir.

Sonug

Mevcut arastirmada aricihk faaliyetiyle ugrasan 10 kisi ile niteliksel gérisme yapiimistir. Bu
gorismelerden elde edilen bilgiler, tematik analiz sonucunda ¢ tema altinda toplanmistir: Agik havada olma, bir
canliya bakim verme, odaklanma-disuncelerden uzaklagsma. Bu ¢ tema, dogada tabiatla i¢ ige olmanin, canhlari
ve gokylzinl seyretmenin ve bir canliya bakim vermenin kisiler tGzerinde dinlendirici ve rahatlatici etkisinin
oldugunu gostermistir. Acik hava temasinda dodanin onarici gict ortaya ¢ikmistir. Doganin onarici ve iyilestirici
glctnden faydalanmanin kisilerin duygusal, bilissel ve fiziksel agidan rahatlamalarina ve glnlik hayattaki
problemlerinden uzaklagsmalarina yardimci oldugu soéylenebilir. Bir canliya bakim verme temasi, bir canlinin
intiyaglarini dikkatli bir sekilde karsilamanin ve bu sayede canlinin saglikli oldugunu gérmenin iyi olus Uzerinde
destekleyici bir roli oldugunu gostermistir. Odaklanma-distincelerden uzaklasma temasi ise aricilik faaliyeti ile
ugrasirken dikkati yogun bir sekilde tek bir noktada toplamayi ve bu sayede dlslincelerden uzaklasmayi
icermektedir. Bu temaya gore, zihinsel ve bedensel enerjinin bir noktada toplanmasi, yani tim benlikle yapilan ise
dikkatin verilmesi kisilerin anda kalmasini kolaylastirabilir ve de zamanin nasil gectigini anlamamalarina yol
acabilir. Farkindalikla anda kalmak kisilerin diistincelerinden uzaklagsmasina yardimci olabilir. Bu biligsel olarak
uzaklasma kiginin hem biligssel hem duygusal olarak rahatlamasina ve iyi olusuna katki sunabilir. Ayrica, bitin bu
surecin agik havada, tabiatla i¢ ige yapildigi g6z 6niine alindiginda butiin bu etkilerin daha gevsetici ve rahatlatici
oldugu sdylenebilir. Sonu¢ olarak, aricilik faaliyeti ile ugrasmak gunlik hayatta karsilasilan problemlerden
uzaklasmaya ve bu problemlerle bas etmeye ve iyi olusa yardimci olabilir. Ancak sunu belirtmekte fayda var ki,
bu calisma aricilik faaliyetinin herhangi bir klinik diizeydeki problemi veya sorunu iyilestirdigini iddia etmemektedir.
Dolayisiyla, bu galisma bulgulari, aricilik faaliyetinin glinlik hayattaki problemlerden uzaklasmaya ve iyi olusa
yardimci olabilecedini 6nermekle sinirli kalmaktadir. Bu dogrultuda, aricilik faaliyetinin herhangi bir sorunu ya da
destekleyici/yardimci olan bir roliiniin oldugu séylenebilir. Iyi olus lizerindeki olumlu roliine dayanarak, aricilik
faaliyetinin strdurilmesi ve desteklenmesi dnerilmektedir. Bununla beraber, aricilik faaliyetinin birgok katkisinin
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yani sira ekolojik dengenin slrdiriimesine olan katkisi da g6z oOnlne alindiginda, aricilik faaliyetinin
desteklenmesinin ve slrddrtlmesinin énemli oldugu sdylenebilir.
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Balin Bazi Biyoaktif Ozellikleri

Ozet
g:lli(:ITeaIr:')ill':?“(e)QOG e Bal, icerdigi vitaminler, mineraller, organik asitler, flavonoidler, fenolik asitler, aminoasitler ve
Kabul Tarihi: 21.06.2022 enzimler nedeniyle sindirimi kolay, besleyici ve pek ¢cok hastaliga karsi koruyucu ve tedavi edici
Ozellik gosteren fonksiyonel bir gidadir. Antik ¢aglardan giinimize kadar medikal amaglarla
Makale tiirii: Derleme kullanimi devam etmektir. icerigindeki aktif bilesenler sayesinde antioksidan, anti-kanser,

antimikrobiyal, dermatolojik, antiinflamatuar ve prebiyotik etkiye sahiptir. Gugli antimikrobiyal
Ozelligi nedeniyle balin koronaviriis (COVID-19) septomlarini azaltmadaki etkinligini iceren
Anahtar kelimeler klinik calismalar da devam etmektedir. Bu derleme, balin antioksidan, antikanser,

Bal, Biyoaktif Bilesikler, antimikrobiyal ve anti- COVID-19 6zelliklerini vurgulamayi amaglamistir.
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Introduction

Honey, a natural food produced by Apis mellifera, has higher awareness, availability and consumption
compared to other beekeeping products such as propolis, royal jelly, bee venom, beeswax and pollen [1]. It is
produced by bees by collecting nectar (blossom honey) from flowers, combining it with bee secretion and drying
and storing it for maturation in honeycombs, or the secretions of living parts of plants and/or the secretions of
plant-sucking insects (honeydew honey) [2]. Fructose and glucose, the amount of which varies between 55-75 g
in 100 g honey, are the main monosaccharide compounds in honey. While the water ratio generally varies from

1 *Sorumlu yazar, https://orcid.org/0000-0002-5237-6099, Bingdl University, Bee and Bee Products Department, The Council of Higher Education
100/2000 PhD, Bingdl, Turkey.

2 https://orcid.org/0000-0002-922-7826, Bingd| University, Vocational School of Food, Agriculture and Livestock, Bingdl, Turkey
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15-25 g to 100 g-1 honey, it also contains essential components such as phenolic and volatile compounds,
vitamins, proteins, minerals, enzymes, organic acids, amino acids [3-5].

Pyhsicochemical properties of honey

Approximately 181 compounds have been detected in various honey species, change according to different
factors such as geographical and botanical origin [6]. Natural honey is called honey with high viscosity,
hygroscopic structure, high surface tension and foaming properties due to its colloid content [7]. The chemical
composition of honey alters with respect to its botanical source however basically honey consists of approximately
82% carbohydrates, 17% water, 0.7% minerals, 0.3% protein, macro and micro components.

In addition to monosaccharides such as fructose and glucose, the main sugars in honey, disaccharides
which are sucrose, maltose, isomaltose, lactose, galactobiose, gentiobiose, nigerose and other oligosaccharides
cover the sugar content of honey, for instance, some tetrasaccharides, pentasaccharides and hexasaccharides
have been found in New Zealand and Spanish honeys [8,9] or fructo-oligosaccharides such cetose, nystose and
inulobiose is isolated from Malaysian Tualang honey [10]. Owing to high carbohydrate content, it has a low water
activity content varying in the range of 0.59-0.63. Moisture content is related to percentage of glazed comb,
harvest time, climatic conditions at harvest and storage conditions [11,12]. According to Codex Alimentarius
Commission Honey Standard (Codex Alimentarius Commission-CAC) and European Union's 2001/110/EC
directives, water rate in honey should be less than 20 %. At 24 °C containing 18.9% moisture, honey has a
viscosity of 9.9 Pa*s [13]. The moisture content, which is a key factor for microbial growth, affects the properties
of honey such as quality, crystallization, viscosity and taste is considered as a criterion point in defining the
parameters such as shelf life and maturity level of honey. It has been reported that low moisture content prevents
fermentation in honey by osmotolerant yeasts [14].

Honey has different colors from light to dark, depending on suspended particles, botanical source, and
storage time. It is usually amber or yellow in color, although less common, bright yellowish (sunflower), grayish
(eucalyptus), reddish (chestnut) and greenish (sweet honey) varieties are also available. [7].

Honey is an acidic food because of organic acids of animal and vegetable origin as malic, gluconic (70.0-
80.0% of all free acids), acetic, butyric, citric, formic, lactic, oxalic, succinic, fumaric, a-ketoglutaric, pyroglutamic
and maleic acid. Acidity is one of the significant criteria for determining the quality of honey. While honey
fermentation increases the acidity of honey, the acidity value varies according to the type of honey because of
natural variations [15-17].

Honey contains polyphenol subgroups such as hydroxybenzoic acids, hydroxycinnamic acids and
hydroxyphenylacetic acids [18]. It contains flavonoids (apigenin, pinobanksin, pinosembrin, kaempferol, galangin,
luteolin, hesperetin, catechin, quercetin, rutin, naringin, neringenin), phenolic acids (caffeic, ferulic, ellagic, gallic,
syringic, p-coumaric, trans-cinnamic, vanillic, 4-(Dimethylamino)benzoic, chlorogenic acids and pyrogallol) and
their derivatives. These types of polyphenols are effective on the appearance (color) and functional properties of
honey. Some flavonoids have been identified as markers for various types of honey; e.g quercetin, sunflower
honey; kaempferol, rosemary honey; ferulic acid (hydroxycinnamates), p-coumaric acid and caffeic acid are
indicators of chestnut honey. It has been noted that pinocembrin, pinobanksin and chrysin normally present in
propolis, were also obtained from several European honeys. While the amount of phenolic component of honey
varies by the source of nectar and geographical and ecological conditions, it was reported that phenolic content
of light-colored honey samples is generally lower than that of dark-colored honey [5,19]. Compared to other flower
honeys, Manuka honey has been found to contain more phenolic compounds [20].

Amount of protein in honey is quite low, this value varies due to the nectar source of the bee. Studies have
demostrated that proteins such as albumin and globulin are present in honey. Even though the amount of protein
in honey is low, it is a food rich in amino acids with 11 to 21 different amino acids in its composition [9]. Proline,
phenylalanine, y-amino butyric acid (GABA), lysine, $-alanine, glutamine, glutamic, arginine, serine and aspartic
acid are examples of amino acids exist in honey. Proline amino acid with the highest amount in honey is the
precursor of hydroxyproline in the structure of collagen and elastin [21]. Proline, which is found in different
amounts in plants (e.g. 222 mg/kg in acacia, 956 mg/kg in thyme) is used as a criterion to distinguish between
fake and nectar honey. It has been determined by studies that 80-90% of the amino acid composition is the proline
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amino acid found in the liquid secreted by the bee when converting the nectar into honey and in collected nectars.
For this reason, proline content is one of the main criteria used to evaluate the quality of honey and forgery in
honey [22,23].

Honey contains natural enzymes such as glucose oxidase, catalase, peroxidase, invertase (sucrose),
diastase (amylase), acid phosphatase in its composition. Invertase responsible for converting nectar into honey,
converts sucrose to glucose and fructose; diastase enzyme reduces starch into small sugars, -glucosidase turns
into glycogen to glucose and maltose [24]; glucose are decomposed to gluconic acid and hydrogen peroxide by
glucose oxidase enzyme and catalase converts hydrogen peroxide to oxygen and water [25]. Another significant
enzyme diastase, an enzyme originating from nectar and bees, is used as a criterion for the evaluation of honey's
freshness. Diastase enzyme is inactivated as a result of heat treatment and storage in proper conditions.
Inactivation of enzyme is determined by diastase number analysis. Diastase number refers to the amount of starch
that amylase enzymes in 100 g honey degrades in 1 hour at 38-40°C [26]. It has been reported that the diastase
contained in honey is irreversibly inactivated at temperatures between 90°C and 100°C, therefore diastase
number is also a quality parameter of between natural and heat treated honey [27].

The ash value of honey, which ranges from 0.02 to 1.03% (w/w), is related to the mineral content [28].
While the mineral content of honey varies greatly affected by environmental conditions, botanical sources,
geographical regions, mineral composition in honey has also been an major marker of the environmental cases
(emissions, trace pollutants, etc.) of the region from which it is obtained. For instance, in a research about mineral
content of Polish honeys, between 0.38% (dark honeydew honey) and 0.02% (pale rape honey) were recorded
[29,30]. In another study, Yasar and S6gutli (2020) measured the mineral content of honey samples from the 8
different regions of Bingdl in the range of 0.39-0.54% [31]. Potassium (45-85%) is the predominantly mineral found
in honey. Also honey contains small amounts of zinc, calcium, iron, magnesium, manganese copper, and trace
metals (<1pgg-1) [8].

There are more than 400 volatile organic compounds that contribute to the aroma, bioactive and
apitherapeutic properties of honey. Some volatile compounds have been identified as markers in certain single-
flowered honeys, for example heptanal and hexanal for lavender honey; alkanes, diketones, sulfur compounds
for eucalyptus honey; cis-rose for lemon honey. Other volatile compounds are also present in low concentrations,
such as fatty acids, terpenes (mono- and sesquiterpenes), aldehydes, benzene derivatives, ketones, esters and
alcohols. The volatile components of honey change considerably during storage because of secondary reactions
such as the Maillard reaction [28]. Dadali (2021) defined some physical, chemical properties, volatile components
and sensory properties of chaste (Vitex agnus-castus L.) honey produced in Aydin, Canakkale, izmir and Mugla.
A total of 16 volatile compounds, including 1 alkane, 4 aldehyde, 2 alcohol, 2 terpenes, 2 sulphurous compound,
3 furans, 1 benzene compound and 1 ketone groups, were detected in chasteberry honey. Benzeneacetaldehyde,
nonanal, 2-furancarboxaldehyde, 1-(2-furanyl)-ethanone, 2-ethyl-1-hexanol, benzaldehyde, 5-methyl-2-
furancarboxaldehyde, octane and dimethyl sulfide were determined as common volatile components in all
analyzed honeys [32].

Bioactivity of honey
Antioxidant effect

The medicinal use of honey dates back to 8000 years in ancient times. The application of honey in a great
number of diseases is mentioned in Egyptian papyruses 1900-1250 BC, in Sumerian tablets dating back to 6200
BC, in the Vedas older than 5000 years, in education of Hippocrates (460-357 BC) and in many religious books
[33].

Phenolic compounds or polyphenols are one of the most substantial groups of compounds commonly found
in plants. Polyphenols are also products of the secondary metabolism of plants. Flavonoids and phenolic acids
(benzoic and cinnamic acid derivatives) form the most essential groups of polyphenols, identified by more than
5000 compounds. Since honey is a natural rich source of polyphenols, all types of flavonoids it reacts as a
antioxidant reagent and the antioxidant properties of honey depend on the plant source from that the nectar is
collected, seasonal and environmental factors [19].
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Reactive oxygen species, most of which are formed by free radicals, are oxygen forms with higher chemical
reactivity compared to normal oxygen molecules. Free radicals are high-energy, unstable compounds that contain
one or more unpaired electrons in their outer atomic orbitals and this unpaired electron gives free radicals great
reactivity, causing them to damage many biological materials such as proteins, lipids, DNA and nucleotide
coenzymes. Studies are addressed that this damage promotes cardiovascular diseases, various types of cancer,
cataracts, weakening of the immune system, nervous system degenerative diseases and aging [34]. The
flavonoids apigenin, pinobanksin, pinocembrin, kaempferol, galangin, luteolin, hesperetin, catechin, quercetin,
rutin, naringin, naringenin, luteolin present in several honey types have cytotoxic, apoptotic, and anti-proliferative
effect to various cancer cell lines [35]. It has been stated that the antioxidant property of honey, which naturally
has antioxidant properties, is related to the total phenolic substance content, and the antioxidant properties of
honey increase with the increase in the total phenolic substance content [36]. Main fenolic compounds identified
in almost honey are caffeic, trans-cinnamic, ferulic, ellagic, gallic, 4-Dimethylaminobenzoic, syringic, p-coumaric,
chlorogenic, vanillic acids and pyrogallol. Thiamine, riboflavin, a-tocopherol, ascorbic acid, salicylic acid as
vitamins are also pointed that responsible for high antioxidant effects of raw and fresh honey. It has been found
that the increase in vascular permeability created by using ethanol in the stomach of rats can be prevented with
Anzer honey [37]. The obtained results were associated with the high ascorbic acid content of Anzer honey. It
includes 62.67 mg/g ascorbate that meets the daily vitamin C requirement of 60-100 mg of a 70 kg person.
However, this value has been reported as 2-2.5 mg/g in other honeys. In addition to against organic acids found
in honey, polyphenols, sulfhydryl groups, carotenoid derivatives and glucose oxidase, catalase, peroxidase,
invertase (sucrose), diastase (amylase), catalase, acid phosphatase enzymes content contributes to its role as a
precious antioxidant [38,39].

Anti-cancer effect

Honey is a natural food with the effects of inhibiting growth of cancer cells and tumors because of including
natural metabolites of nectar and bee secretions collected from different regions. It has been statemented that
the inhibitory effect of honey in cancer cells is by virtue of bioactive components such as phenolic acid and
flavonoids in its structure, and these compounds prevent the formation of free radicals and oxidative stress that
give rise to cancer. Due to these properties, many studies have found that honey consumption has positive effects
in the treatment of stomach, colon and liver cancer [40,41].

The main factors that provide anticancer properties to honey are gene regulation, apoptosis and antioxidant
activity. The anticancer activity is supported by supports some biochemicals such as chrysin (apoptosis, down-
regulation of genesacacetin), quercetin (inhibition of leukemia cells, decreased expression of oncogenes), caffeic
acid (inhibition of NF-kB, apoptosis), pinocembrin (increased caspase-3) and p-coumaric acid, acacetin is eugenol
(apoptosis) [42]. A study examined the anticancer activity of Manuka, honeydew, and thyme honey against
prostate cancer cell lines. Besides the isolated phenolic components of honey, decreasing the metastatic
properties, especially migration and adhesion were observed. Even though the sugars found in honey do not
show an independent anti-metastatic activity, the phenolic compounds have much less effect in their absence [43]
and also induced apoptosis and affected cell-renewal in human colorectal cancer cell lines was recorded [44].

Another structure that confers anticancer activity to honey is 3,4,5-trihydroxybenzoic acid (gallic acid) that
is an intermediate of secondary plant metabolism in higher plants. Gallic acid, commonly found in honey, is known
to have strong anti-cancer, antioxidant, anti-inflammatory, anti-mutagenic and cardioprotective activities and some
pharmacological effects In addition to gallic acid, caffeic acid, which is found in foods such as fruits, vegetables,
honey, and medicinal plants, has many biological activities such as antioxidant, anti-cancer, and also has HIV-
inhibiting properties. Moreover cinnamic acid in honey is an effective food flavoring agent with anticancer effects
[16].

Antimicrobial effect

It is known that the antimicrobial effect of honey is due to its low water activity and high acidity values, as
well as the fact that it contains compounds such as hydrogen peroxide, flavonoids and phenolic acids. Thanks to
these properties, honey creates an environment that inhibits the growth of pathogenic bacteria that cause disease
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in humans. In the literature, there are studies reporting the inhibitory properties of honey not only against bacteria,
but also against viruses, fungi and parasites [9]. In a study conducted for this purpose, it was determined that
10% honey concentration applied to Ecinococccus granulosus parasite, which causes hydatid cyst
(echinococcosis), has a lethal effect from the third minute [45]. In a research for to determine the antimicrobial
effects of honey samples collected from Bingdl region, it was reported that 0.1 mL honey sample inhibited the
growth of bacterial species including Escherichia coli, Pseudomonas aeroginosa, Klebsiella pneumoniae, Bacillus
brevis, Staphylococcus aureusm and fungal species such as Candida albicans and Rhodotorula rubra [46]. In
addition, in vitro study with Manuka honey showed that it inhibited the replication of influenza virus and synergized
the effects of known anti-viral drugs [47].

Characteristics of honey such as high osmolarity, low water activity, low pH, hydrogen peroxide production
due to sugar concentration are effective on its antibacterial activity. Hydrogen peroxide, also defined as inhibition
factor, is the most important antibacterial compound formed as a result of the glucose oxidase enzyme produced
in the hypopharyngeal glands of bees, oxidizing the glucose in honey. In a last in vitro study, it was noted that the
addition of catalase to honey caused a partial decrease (30-50%) in its antibacterial activity due to the
decomposition of hydrogen peroxide into water and oxygen. Due to the reduction of hydrogen peroxide, flavonoids
such as rutin, chlorogenic acid, quercetin and caffeic acid showed antioxidant and antibacterial effects (p < 0.05)
[48].

Associated with color, aroma and taste, 1,2-dicarbonyls are extremely reactive products resulting from
non-enzymatic glucose metabolism. While the ideal temperature for the formation of Methylglyoxal (CH3—CO-
CHO) produced from dihydroxyacetone in honey is 37 °C, both methylglyoxal and dihydroxyacetone are lost at
50 °C [49]. Methylglyoxal supports the non-peroxide antibacterial activity of honey against gram positive and
negative bacteria. Lately, an anti-HIV activity has also been demonstrated by blocking virion assembly at the final
stage of infection [50].

The higher content of phenolic compounds in dark colored honeys caused antibacterial activity to be more
effective than light colored honeys. Among the bacteria that honey has antibacterial effect, Staphylococcus
aureus, Escherichia coli, Bacillus subtilis, Pseudomonas aeruginosa, Enterobacter cloaca, Micrococcus luteus,
Klebsiella pneumoniae and Helicobacter pylori;among the fungi, Candida albicans, Candida xerosis, Candida
tropicalis and Rhodotorula rubra were reported [26].

Honey is preferred in medicine including on account of its antimicrobial effect, as a results of the high
carbohydrate content, high osmotic pressure and high acidity [51]. The high sugar content of honey inhibits the
growth of microorganisms, however sugar content alone does not conduce to antibacterial properties of honey.
The gastrointestinal tract (GIT) of honey bee contains essential and beneficial bacteria, especially Bifidobacteria,
for maintaining health. Bifidobacteria population in GIT can be increased by consuming foods with a rich source
of prebiotics such as natural honey [16].

Itis awared of from the records of Dioscorides that honey has been used in the treatment of infected wounds
for at least 2000 years [26]. Today, there is an increasing interest to apply of honey for therapeutic purposes.
Honey is an apitherapeutic agent in the topical wound treatment thanks to its bacteria-inhibiting property. It
reduces wound pH by penetrating the bacterial biofilm, reduces pain and inflammation, has a positive effect on
wound healing by regulating the epithelial mesenchymal transition process (EMT), promotes fibroblast migration
and keratinocyte closure, increases the amount of collagen. Therefore, honey has a potential role in tissue
engineering and regeneration [52].

Anti- COVID-19 effect

SARS-CoV-2 causes severe acute pneumonia-associated respiratory syndrome in the human body through
the respiratory tract and it is rapidly transmitted by direct and droplet contact. Despite the high virulence and lethal
consequences of the 2019 coronavirus epidemic (COVID-19), no specific antiviral treatment is available so far
[53]. Therefore corticosteroids, some antiviral drugs, interferons and antibiotics have been used to treat COVID-
19 without any evidence in humans [54,55]. Antibiotics have various side effects in terms of liver damage,
malnutrition and hypoproteinemia in COVID-19 patients. Therefore, the potential of natural products with multiple
bioactivity to strengthen the immune system and cure the disease in COVID-19 is being investigated [56].
Although clinical studies on the oral antimicrobial effect of honey are not many, some positive results have also
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been obtained. Honey has been clinically shown to increase the activity of interferons and the formation of
cytokines since it is assumed to have antiviral activity against a variety of viruses, including SARS-CoV-2, it has
antioxidant and anti-inflammatory effects as well as mitosis in T and B lymphocytes [57].

In many parts of the world folk medicine recommends natural honey as first-line treatment for acute cough
caused by upper respiratory tract infection, which is a major symptom of COVID-19. It has been reported that
flavonoids have possible positive effect of honey against COVID-19 symptoms. Methylglyoxal present in honey
interacts with microbial metabolites of different pathogens, resulting in the activation of mucosal-associated
invariant T cells that maintain the barrier integrity of the nasal mucosa, which is the key access of SARS-CoV-2
to the human body [58]. Another clinical study examined the effect of a natural honey and black seed mixture
against COVID-19 symptoms. As a result of the research conducted on COVID-19 patients, 313 adult patients
were found, including moderate (210) and severe (103). According to the results, a 59% reduction in the recovery
time of symptoms in the experimental group and earlier virus clearance were noted in the experimental group.
When comparing to the control group, it was observed decreasing mortality by 4-folds. Additionally, severe
patients in experimental group had a mean oxygen saturation of over 90% six days ago [59]. Table 1 shows that
researches based on the possible effects of flavonoids present in propolis and honey against COVID-19 [53].

Table 1: Possible effects of flavonoids against COVID-19

Bee-Related SARS-CoV-2 Possible Anti-COVID-19 Effects = References
Compounds Proteins
caffeic acid phenethyl transmembrane inhibiting S protein cleavage [60]
ester protease serine 2
rutin, luteolin, caffeic angiotensin-converting inhibiting viral binding to host cell
acid phenethyl ester enzyme-related receptor [61,62,63]

carboxypeptidase I Y
naringin, rutin, quercetin S protein inhibiting viral fusion in host

cell membrane [62,64]

rutin, nicotiflorin, luteolin ~ chymotrypsin-like inhibiting viral replication
and caffeic acid protease/maln . . [62 65.66 67]
phenethyl ester protease, RNA- and inflammatory reaction TS

dependent RNA
polymerase and
papain-like protease

Conclusion

Honey is a natural bee product that comprises approximately 200 different components in its structure.
Although the chemical composition of honey varies considerably according to its floral and geographical origin, it
has been proven in the light of previous studies that it has a very rich chemical composition, especially phenolic
compounds, and high antioxidant, antimicrobial, anti-diabetic, hepato- and nephroprotective activity, anti-aging
effect, wound healing effect, antidote effect and anticancer effect. In addition to these features of honey, the
number of studies conducted to optimize its use for the effects of COVID-19 has been gradually increased. Based
on studies that resulted in improvement of COVID-19 symptoms and earlier discharge of infected patients with
either honey or with its herbal combinations, future studies comparing the effects of bee products alone or in
combination are needed.
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Abstract

In this study, the economic data of beekeeping in the world and in our country were interpreted
by using financial analysis techniques. . The data for the years 2004-2020 in Turkey and Bingdl
are discussed. Although India is the country with the highest number of hives, it has been
observed that China is in the first place for years in terms of the amount of honey produced
and the yield per hive, and Turkey is in the second place about honey production. Although
there is an increase in the number of hives in Turkey in 2020, it has been determined that there
is a decrease in honey production. In Bingdl, an increase in honey production of 37 tons was
experienced. Although there is a decrease in honey production in Turkey, the increase in Bingol
shows that the studies carried out by Bingél University, PIKOM Center have a positive
reflection.
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Giris

GunUmuzden yaklasik 9.000 yil 6ncesinde yasayan Neolotik ¢ag toplumlarinin sanat eserlerine yansiyan
ve Misir firavunlarinin mezar odalarinda bulunan balmumlari aricilik faaliyetlerinin ne kadar eskiye dayandiginin
apagcik bir kanitidir. Yapilan arastirmalar sonucunda bulunan bazi eserler asagida yer almaktadir [1].

Resim‘1: M.O. 7060’Ii Yillara Ait Magara Resimleri ve Misir Firavunlarinin Odasinda Tespit Edilen
Balmumlari [1]

Bircok sanat eserine yansiyan ari ve ari Urlnleri ayni zamanda kutsal kitaplarda da vurgulanmistir.

Kuran’da bal, sifa kaynagi olarak ele alinmis ve ayette su sekilde ifade edilmistir; “Ve Rabbin bal arisina sdéyle
ilham etti: Daglardan, adaglardan ve insanlarin kurduklari ¢ardaklardan kendine yuvalar edin. Sonra her tirlt
besleyici Urtinlerden ye; Rabbinin koydugu kanunlara boyun egerek cizdigi yollardan git! Onlarin karinlarindan,
farkli renk ve gesitlerde serbet (kivamindan bir sivi) gikar ki onda insanlara sifa vardir. iste bunda da disiinen bir
topluluk icin acgik delil bulunmaktadir’ [2] ge¢gmekte ve hadislerde Peygamber Efendimiz (S.A.V.) balin sifa kaynagi
oldugunu su ifadeleri ile belirtmektedir: "Su sifall iki seye devam ediniz: Bal ve Kur'an." [3] ve "Kim, her ay ¢ glin
sabahleyin, bir kasik bal alirsa; o kimsenin basina blyUk bir hastalik gelmez." [3]. Bu durum gdstermektedir ki
gecmisten giinimize bal hem gida kaynadi hem de sifa kaynagi olarak tiketilerek glinimiize kadar degerini
korumustur. Ayrica arilar; bal, balmumu, polen, propolis, ari sitl ve ar1 zehiri gibi insan sagligi ve beslenmesi
yénunden son derece degerli Urlnleri Uretmesinin yaninda tozlagsma vazifesini yerine getirmekle de ekolojik
dengeyi saglamaya calismaktadirlar.
Ulkemizin gok eski dénemlerinden itibaren Anadolu insanin faaliyet alanlari arasinda da yer alan aricilik, son
zamanlarda da hiukimetlerin tarim politikalari arasinda yer almaktadir. Bu politikalarin bir yansimasini da Bingdl
Universitesi tarafindan yritilen Ari ve Ari Uriinlerine yénelik Tarim ve Havza Bazli Kalkinma Projesine yapilan
kaynak aktarimi olusturmaktadir. Calismada genelden 6zele bir yol izlenerek Diinya’'da, Tirkiye’de ve Bingél'de
ari1 ve ari Urlnlerine yonelik ekonomik veriler ele alinarak incelenmistir. Ari ve ari Urtnlerine dair dinya verileri
FAO’dan (Food and Agriculture Organization of the United Nations), Tiirkiye ve Bingél'e ait veriler ise TUIK
(Turkiye Istatistik Kurumu) veri tabanindan elde edilmistir. Elde edilen bu veriler finansal analiz tekniklerinden
Trend ve Yatay Analize tabi tutulmustur. Finansal analiz teknikleri; Yatay Analiz (Karsilastirmali Tablolar Analizi),
Trend (Egilim) Analizi, Dikey Analiz ve Oran Analizi olarak siniflandiriimaktadir. Yatay Analiz: Bir isletmenin iki
veya daha fazla dénemine ait verileri incelemektedir [4]. Bu analiz ile isletmelerin performansi 6l¢ildigu gibi
burada aricilik faaliyetleri yapan Ulkelerin ve Bingdl ilinin performansi bir dnceki yila gére karsilastirilarak
Olgulmektedir. Trend Analizi ise bir igletmenin birbirini izleyen dénemlerine iligkin verilerin, baz alinan yila gore
nasil bir egilim gosterdigini incelemektedir [4]. Bu ¢alismada ise Dinya verileri igin 2010 yili (son 10 yillik veriler).
Turkiye ve Bingodl icin ise 2004 yili (daha dnceki veriler yayinlanmadigi igin, Turkiye Bal Fiyatlari icin ise 2008 yili
baz yil ainmistir) alinarak gerekli analizler yapiimistir.
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1. DUNYADA ARICILIK VERILERININ FINANSAL ANALIzi

Genelden 6zele dogru bir yol izlenen bu g¢alisma da oncelikle diinyada aricilikla ilgili ekonomik veriler
finansal acidan ele alinarak incelenmistir. Aricilik; tarim ve hayvancilik acisindan blylik énem arz etmektedir.
Duinya Uzerindeki bitln Ulkeler neredeyse aricilik faaliyetleri ile ugrasmaktadir. Bu ¢calismada elde edilen veriler
Birlesmis Milletler Gida ve Tarim Orgti’niin [Food ang Agriculture Organization of the United Nations (FAO)] veri
tabanindan elde edilmistir. Verilerden; kovan sayilari, Uretilen bal miktarlari(ton) ve balmumu miktarlari (ton) ele
alinmistir. Sekil 1°de kitalara gore toplam kovan sayilarinin yizdesel olarak dagihmi gdsterilmigtir.

Oceania

1.2 %

Europe — N\

Africa
/ 19.5 %

19.9 %
<\ Americas
13.1 %
Asia
46.4 %
@ Africa @® Americas Asia

Europe @® Oceania

Sekil 1: 2010-2019 Dénemine arasindaki Kitalara Gére Toplam Kovan Sayilarinin Yizdesel Dagilimi [5]

Sekil 1’de 2010-2019 dénemine arasindaki kitalar gére toplam kovan sayilarinin yizdesel dagilimi gésterilmigtir.
Dinya uzerinde en yiksek kovan sayisina %46,4 ile Asya kitasi, %19,9 ile Avrupa kitasi, %19,5 ile Afrika kitasi,
%13,1 ile Amerika kitalar (Kuzey ve Giiney) ve son olarak en duistk kovan sayisina sahip kita %1,2 ile Okyanusya
kitasi oldugu gorilmektedir. Bu verilerden hareketle en fazla arilarin oldugu kitanin Asya Kitasi oldugu
anlasilmaktadir. Bunun sebebinin iklim kosullarinin uygun olmasindan kaynaklandigi dusunilmektedir. Asagida
Tablo 1°de Diinya Geneli Kovan sayilari gosterilmistir.

Tablo 1: Dinyadaki Kovan Sayilarinin Yillara Gére Dagilimi [6]
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2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

1 | Hindistan |11.500.000{ 11.500.000|11.550.000 11.600.000 | 11.800.000 [11.928.704|11.984.816|12.077.468|12.162.400| 12.247.332
2 Cin §.897.730 | 8.953.870 | 8.987.204 | 9.020.000 | 9.075.000 | 9.129.858| 9.158.029| 9.175.674| 9.204.665| 9.230.540
3| Tiirkiye | 5.602.669 | 6.011332 | 6.348.009 | 6.641.348 | 7.082.732 | 7.748287 | 7.900364 | 7.991.072 | 8.108.424 | 8.128.360
4| dram | 5010767 | 5.172.082 | 5613250 | 6.644.114 | 6996366 | 7.393.660 | 6.978.155 | 7.199.606 | 7.358.163 | 7.516.720
3 | Etiyopya | 5.130.322 | 4.993.815 | 5.207.300 | 5.124.228 | 5.885.263 |5.916.100 | 6.189.329 | 6.090.804 | 6.082.684 | 6.220.182
6| Rusya |3.047.239)3.040.324 | 3.250.096 | 3.284.176 | 3341454 |[3474.014 | 3425405 3316977 | 3.182.399 |  3.093.859
7| Arjantin | 2.970.000 | 2.970.000 | 2.970.000 | 3.000.000 | 2.980.000 |[2.955217 | 2.982.322| 2975942 | 2.980.484 | 2.965.026
§ | Tanzanya | 2.850.000 | 2.800.000 | 2.820.000 | 2.850.000 | 2.900.000 |2.929.477 | 2.947.398 | 2.952.244 | 2.968.267 | 2.984.290
9 | Ispamya | 2438.550 | 2440030 [ 2429330 | 2444000 | 2.557.000 |2.730.000 | 2.834.514 | 2.904.971 | 2.965.557 | Agiklanmamss
10| ABD | 2.692.000 | 2.491.000 | 2.539.000 | 2.640.000 | 2.740.000 | 2.660.000 | 2.775.000 | 2.684.000 | 2.828.000 | 2.812.000

11| Diger |29.541.595)30.020.380{31.342.339| 31.605.043 | 32.060.755 |32.362.292|32.957.961|33.602.191|31.716.405| 34.897.704
Diinya

Geneli 79.681.872| 80.401.83383.056.537| §4.852.909 | 87.418.570 |89.227.609)90.133.293|90.970.949 |89.557.448| 90.116.413

Tablo 1°de DUnya’da yer alan kovan sayilarinin 2010-2019 yilari arasindaki verileri gosteriimektedir. 2019
yili itibari ile Hindistan en yiksek kovan sayisina sahip olup Diinya’da uUretilen kovanlarin %13.59’una sahiptir.
Daha sonra %10,24 orani ile Cin yer almaktadir. Turkiye ise %9.02 orani ile Hindistan ve Cin’den sonra Ugunci
sirada yer almaktadir. Tirkiye'yi ise iran, Etiyopya ve Rusya takip etmektedir. Yukarida kovan sayilarina gére
belirtilen Ulkelerin bal Gretim miktarlari asagida belirtilmistir.
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1.6 %
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Sekil 2: 2009-2019 Dénemi arasindaki Kitalara Gére Toplam Bal Uretim Miktarinin Yiizdesel Dagilimi

Sekil 2’de kitalara gore toplam bal Uretim miktarinin dairesel grafikte yluzdesel olarak gosteriimektedir.
Toplam bal Uretimi en yuksek olan kita %45,1 orani ile Asya kitasi sonra sirasi ile %21,6 oraninda Avrupa, %21,4
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oraninda Amerika (Kuzey ve Giliney), %10,2 oraninda Afrika ve son olarak %1,6 oraninda Okyanusya kitasi yer
almaktadir. Kitasal olarak kovan sayilari ve Uretilen bal miktarlari karsilastirildiginda Asya ve Avrupa kitalarinin
ayni siray! koruduklari gorilmektedir. Ayrica bu durum sonucunda kovan basina Uretilen bal miktarinin bahse
konu olan iki kita igerisinde bulunan tlkelerde verimliligin dogru orantili oldugu ifade edilebilir. Asagidaki tabloda
Ulkelerin bal tretim miktari belirtilmigstir.

Tablo 2'de bulunan 2019 yilina ait bal Gretim miktarlari incelendiginde 447 bin ton ile Cin ilk sirada ve 109
bin ton ile Turkiye ikinci sirada yer almaktadir. Bu durum Turkiye’nin bal Uretimine verdigi 6nemi de ortaya
koymaktadir. Ancak Cin’'in bu kadar yiksek oranda bal Uretimine sahip olmasinin altinda yatan etkelerde
dikkatlice incelenmesi gerekmektedir. Ayrica Hindistan’in en fazla kovan sayisina sahip Ulke olmasina ragmen
burada altinci sirada yer almasi da bal Gretiminde sikintilar yagsadigini ortaya koymaktadir. Ulkelerin kovan bagina
elde etmis olduklari bal miktari incelendiginde, daha dogrusu kovan basina elde edilen verim incelendigin de
Tablo 3’te yer alan sonugclar ortaya ¢ikmaktadir.

Tablo 3’te kovan basina elde edilen bal miktari incelendiginde 2019 yili itibari ile verimi bir 6nceki yila gore
azalig yasasa da en yuksek verimi Cin’in elde ettigi gérilmektedir. Cin’den sonra sirasi ile kovan bagina en yiksek
verimi elde eden Ulkeler Arjantin, ABD, Rusya ve Turkiye seklinde siralanmaktadir. TUrkiye’de 2019 yili igerisinde
kovan basina bal verimi oraninda 0,222’lik bir azalis yasansa da dinya ortalamasin Uzerinde bir verime sahip
oldugu gérulmektedir. 2019 yili igerisinde kovan bagina bal miktari olarak diinya genelinde de bir azaligin oldugu
anlasiimaktadir.

Tablo 2: Ulkelere Gére Bal Uretim Miktarlari (ton) [7]

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

1 Cin 409.149 | 446.089 | 462.203 | 461.431 | 474.786 | 484.726 | 562.875 | 548.813 | 457.203 447.007
2 Tiirkiye 81.115 | 94.245 | 89.162 | 94.694 | 103.525 | 108.128 | 105.727 | 114.471 | 107.920 109.330
3 Arjantin 59.000 | 72.000 | 76.000 | 67.500 | 25.503 | 52.600 | 68.123 | 76.379 | 79.468 78.927
4 fran 45.000 | 50.700 | 71.100 | 74.600 | 77.800 | 72.866 | 67.783 | 70.528 | 75.835 75.463
5 ABD 80.042 | 67.294 | 64.544 | 67.812 | 80.862 | 71.008 | 73.429 | 67.596 | 69.857 71.179
6 Hindistan 60.000 | 60.000 | 60.000 | 61.000 | 61.961 | 62.599 | 65.090 | 66.635 | 67.612 67.141
7 Rusya 51.535 | 60.010 | 64.898 | 68.446 | 74.868 | 67.736 | 69.764 | 65.167 | 65.006 63.526
8 Etiyopya 53.675 | 39.892 | 45905 | 48.941 50.000 | 59.161 | 47.706 | 50.000 | 50.000 53.782
9 ispanya 34550 | 34.624 | 29.735 | 30.613 | 32.174 | 33441 | 31.018 | 29.393 | 36.394 | Aciklanmamis
10| Tanzanya 28.500 | 28.000 | 28.500 | 30.000 | 30.172 | 30.069 | 30.210 | 30452 | 30.694 10.367
1 Diger 685.495 | 704.774 | 705.806 | 731.442 | 752.586 | 834.901 | 804.293 | 806.855 | 842.012 855.306

1

L]

Toplam Diinya | 1.588.061 | 1.657.628 | 1.697.853 | 1.736.479 | 1.814.734 | 1.877.235 | 1.926.018 | 1.926.289| 1.882.001| 1.852.598

Tablo 3: Kovan Basina Elde Edilen Bal Miktari (kg)
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200 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 2019
1[Cin 45984 | 49,821 | 51429 | 51156 | 52318 | 53,002 | 61462 | 59.812 | 49,670 | 48,425
2 | Arjantin 19865 | 24242 | 25589 | 22,500 | 20,134 | 17.800 | 22,842 | 25665 | 26663 | 26441
3 |ABD 29733 | 27015 | 25421 | 25,686 | 20512 | 26,695 | 26461 | 25185 | 24701 | 25312
4 |Rusya 16912 | 19,680 | 19968 | 20,841 | 22406 | 19,898 | 20367 | 19.647 | 20427 | 20,533
5 | Tiirkiye 14478 | 15,678 | 14,046 | 14258 | 14,617 | 13955 | 13383 | 14325 | 13310 | 13450
6 | ispanya 14,168 | 14,190 | 12240 | 12526 | 12,583 | 12249 | 10943 | 10,118 | 12272 | Actklanmans
7 | iran 8979 | 9803 | 12666 | 11228 | 11,120 | 9855 | 9714 | 9255 | 10306 | 10544
8 | Tanzanya 10,000 | 10,000 | 10,106 | 10526 | 10404 | 10264 | 10249 | 10315 | 10341 3474
9 | Etiyopya 10462 | 7988 | 8816 | 9551 | 8496 | 10,000 | 7,708 | 8209 | 8220 8,646
10 | Hindistan 5217 | 5217 | 5217 | 5259 | 5250 | 5248 | 5431 | 5517 | 5559 5,482
11 | Diger 21,758 | 22,086 | 20969 | 22,687 | 23474 | 25799 | 24404 | 24012 | 26548 | 24,509
12| Toplam Dilnya | 19304 | 20,008 | 19,870 | 20295 | 20,750 | 21,039 | 21,369 | 21,175 | 21,014 | 20,557

Tablo 4'te Kovan basina bal miktarina ait trend analiz sonuglari gdsterilmistir. Trend analizi; belli bir donemi
kapsayan verilerin yillik, ayhk, haftalik gibi serilerin bir baz yil segilerek, baz yila gore ylzdesel olarak
artig/azaliglarini gdsteren bir analizdir. Bir yil baz yil alinmakta ve 100 kabul edilmektedir. Sonraki yillar ise
asagida gosterilen formil yardimi ile hesaplanmaktadir [5] (Elmas, 2015, s.170).

) _ (llgili Yildaki Varligin Degeri
Trend Yiizdesi = — * 100
Baz Y1l Degeri

Trend analiz sonuglari i¢in 2010-2019 dénemini kapsayan 10 yillik veri kullaniimigtir.

Tablo 4: Kovan Basina Bal Miktarina Ait Trend Analiz Sonuglari
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2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
Cin 100 108,34 | 111,84 | 111,25 | 113,77 | 11546 | 133.66 | 130,07 | 108,02 105,31
Arjantin 100 122,03 | 12881 | 11326 | 101,35 89,60 114,99 | 12920 | 13422 133,10
ABD 100 90,86 85,50 86,39 99,26 89,78 89,00 84,70 83,08 85,13
Rusya 100 11637 | 11807 | 123,23 | 13249 | 11766 | 12043 | 116,17 | 120,78 12141
Tiirkiye 100 10829 | 97,02 98,48 100,96 96,39 92,44 98,94 91,93 92,90
ispanya 100 100,16 86,39 83,41 88,81 36,46 77,24 71,41 86,62 Actklanmams
fran 100 109,18 | 141,06 | 12505 | 123,84 | 109,76 | 10819 | 103,07 | 114,78 11743
Tanzanya 100 100,00 | 101,06 | 10526 | 104,04 | 102,64 | 10249 | 103,15 | 103,41 34,74
Etiyopya 100 76,35 84,27 91,29 81,21 95,58 73,68 78,46 78,57 82,64
Hindistan 100 100,00 | 100,00 | 100,81 | 100,63 | 100,59 | 104,10 | 10575 | 106,56 105,08
Diger 100 101,51 | 9637 | 10427 | 107,89 | 118,57 | 112,16 | 11036 | 122,01 112,64
Toplam Diinya 100 103,63 | 10245 | 104,65 | 107,04 | 10848 | 110,18 | 109,18 | 108,35 106,00

2010 yili baz yil segilerek yapilan trend analizi sonucuna gore, 2010 yilina gore en yliksek artisin %33,10
oraninda Arjantin’de, daha sonra %21,40 oraninda Rusya’da yasandigi gorilmektedir. En fazla disisin ise
Tanzanya'da yasandigi anlasiimaktadir. Dinya genelinde ise 10 yillik sure zarfinda %6 oraninda bir artis
meydana geldigi gérilmektedir. Asagida Sekil 3'te ele alinan llkeler arasindaki trend analiz grafikle sunulmustur.

Sekil 3'te ispanya’nin son yil verisi agiklanmadidi icin grafige dahil edilmemis, diger ilgili tlkelerin trend
analizi sonuglari grafik yardimiyla sunulmustur. Sonuclar incelendiginde Ulkelerin dénemsel artis ve azalis
sergiledigi anlasilsa da genel itibariyle sabit bir trend de verim elde ettigi gérilmektedir. Tanzanya’nin 2019 yilinda
ciddi bir disus sergiledigi gérulmektedir. Bal Uretiminin yaninda Ulkeler bal mumu dretimi de gergeklestirmektedir.
Bal mumu uretiminin kitalara gére ytuzdesel oranlari Sekil 4’te belirtiimistir. Sekil 4'te balmumu Uretiminin kitalara
gore grafik Gzerinde ylzdesel olarak dagilimi sunulmustur. En ylksek bal mumu Uretim ylizdesi sirasi ile %49,6
Asya, %24,5 Afrika (Kuzey ve Glney), %20,7 Amerika (Kuzey ve Gliney), %4.4 Avrupa ve son olarak %0.9
oraninda Okyanusya kitasi yer almaktadir. Asya kovan sayisi ve bal Uretim miktarinda oldugu gibi balmumu
Uretiminde de ilk sirada yer aldidi ve diinya bal mumu dretiminin yarisini gergeklestirdigi gortlmektedir.
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Kovan Bagina Bal Miktaria Ait Trend Analiz Grafigi
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Sekil 3: Kovan Basina Bal Miktarina Ait Trend Analiz Grafigi
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Sekil 4: 2009-2019 Dénemine arasindaki Kitalar Gére Toplam Balmumu Uretim Miktarinin Yiizdesel

Dagilimi [5]

2- TURKIYE VE BINGOL’DEKI ARICILIK VERILERININ FINANSAL ANALIZi

Turkiye'de aricilik faaliyetleri cok eskiye dayanmaktadir. ilk zamanlar geleneksel yéntemlerle yapilan
aricilik faaliyetleri son zamanlarda daha organize olmus yodntemlerle Uretiimektedir. Son yillarda Turkiye'de
uretilen ballarin diinyada dereceye girmesi dikkatleri Glkemize ¢gekmistir. Bal disinda ari Grlnlerinin Uretiminin de
yillar itibariyle artmasina karsin yeterli dizeyde olmadigi gértilmektedir.

Bingdl'de aricilik faaliyetleri birgok ailenin gecim kaynagini olusturmaktadir. Son yillarda Bingdl
Universitesi'nde aricilik galismalarinin artmasi, Bingél balinin diinyada dereceye girmesi, maddi agidan katma
degerinde artisin olmasi halkin birgogunun bu alanda faaliyetlerini yogunlastirmasina neden olmustur. Kendine
0zgu bitki cesitliligi ile farkli bir aromaya sahip olan Bingdl bali son zamanlarda revag gérmektedir. Bingdl ili ve
bulundugu bdlge, ekolojik yapisi ve dogal kaynaklari agisindan zengin bir yapiya sahiptir. Ancak; nitelikli insan
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glictinlin azhgi, tarim ve hayvancilik faaliyetlerinin geleneksel ydontemlerle yapilmasi nedeniyle bilimsellikten uzak
olmasi, tarim ve hayvancilikta kargilagilan hastaliklarla micadeledeki yetersizlikler, dogal kaynaklarin bilingsizce
kullanilarak tahrip edilmesi, Grlnlerin verim ve ¢esitliliginin yetersizligi gibi sorunlar bolgesel kalkinmanin édnindeki
engeller olarak gortlmektedir [8]. Ayni zamanda, “yerel aktorlerin saglikli bir yonetisim temelinde, kamu yarari
dogrultusunda bir araya gelememeleri ve girisimciligin istenen diizeyde tesvik veya desteklenememesi” bolgesel
kalkinma agisindan sorun teskil etmektedir [9]. Bu tlr sorunlarin ¢6zimu agisindan yerel kalkinmaya iligkin
politikalar belirlenirken, yénetisimi esas alan ve devlet, 6zel sektdr ve sivil toplum kuruluslari denilen bélgedeki
baslica kesimleri temsil edici aktdrlerce kararlar alinmalidir. Bdylelikle ydnetim sireci birlikte gerceklestirilecek ve
daha saglikli bir kalkinma ivmesi yakalanacaktir [10].

Bu bolimde Turkiye'de ve Bingdl'de ari ve ari Urlnleri ile ilgili ekonomik verilerin finansal analizi
gerceklestiriimistir. Analizde kullanilan veriler Tirkiye istatistik Kurumu (TUIK) verilerinden yararlanilarak
olusturulmustur. Son 17 vyillik sireyi kapsayan analizde 2004-2020 dénemi ele alinmistir. Bu yillarin esas
alinmasinda 2004 yili 6ncesi bazi verilere ulasilamamasi ve 2021 yili verilerinin yayinlanmamasindan
kaynaklanmaktadir. Elde edilen veriler Tablo 5’te belirtiimis, trend ve karsilastirmali tablolar analizi
gerceklestiriimistir. Yapilan trend analizi sonuglari Tablo 5’te ortaya konulmustur. Analizler sonucu olusturulan
sekiller karsilastirmali olarak ele alinarak yorumlanmistir.
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2004 2005 | 2006 [ 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
15.17 16.86 17.60 17.77 19.23 19.94 19.77 | 21.53 23.69 27.72 32.16 37.29 | 47.71*
Turkiye Bal Fiyatlar (TL/Kg)
Tiirkiye'de Aricilik Yapan isletme Sayisi 22.133 | 22.550 | 22.305 21.560 | 21.093 | 21.469 | 20.845 | 21.131 | 21.307 | 79.934 | 81.108 | 83.475 | 84.047 | 83.210 | 81.830 | 80.675 | 82.862
Tiirkiye'de Yeni Kovan Sayisi (Bin) 4237 | 4432 | 4704| 469 | 4751 5.210 5.466 5.862 | 6.191 6.458 6.889 7.526 7.679 7.797 7.905 7.929 | 7.957
Tiirkiye'de Eski Kovan Sayisi 162.660 | 157.059 Ewom 135.318 | 137.963| 128.743| 137.000 [ 149.020| 156.777| 183.265| 193.825| 222.635| 220.882| 194.406| 203.922 [ 198.992 222.152
Tiirkiye’de Uretilen Bal Miktari (Ton) 73.929 | 82.336 | 83.842 73.935 | 81.364 | 82.003 | 81.115 | 94.245 | 89.162 | 94.694 | 103.525| 108.128| 105.727 | 114.471| 107.920 [ 109.330| 104.077
Tiirkiye'de Uretilen Balmumu Miktari (Ton) 3.471 | 4.178 | 3.484| 3.837 | 4539 | 4.385 4.148 4235 | 4222 4241 | 4.053 | 4756 | 4.440 4.488 3.987 3.971 | 3.765
Tiirkiye'de Bal Verimi Orani (Kg / Kovan) 17 18 17 15 17 15 15 16 14 14 14 14 13.4 14.3 13.31 13.45 12.72
Bingol'de Aricilik Yapan isletme Sayisi 150 185 228 208 183 183 93 152 158 380 418 588 628 718 728 715 814
Bingdl'de Uretilen Bal Miktari (Ton) 823 1.005 | 1.796 | 2.272 1.524 784 1.264 1.494 | 1523 1.294 1.288 1.071 874 1.029 1.370 1.531 1.836
TREND ANALIZi 2004 2005 | 2006 | 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Tiirkiye Bal Fiyatlari (TL/Kg) 100 111.21 | 116.05 | 117.18 | 126.79 | 131.46 | 130.34 | 142.00 | 156.22 | 182.77 | 212.08 | 245.89 | 314,50
Tiirkiye'de Aricilik Yapan isletme Sayisi 100 101.88 | 100.78| 97.41 | 95.30 97.00 | 94.18 9547 | 96.27 | 361.15 | 366.46 | 377.15 | 379.74 | 375.95 | 369.72 | 364.50 [ 374,38
Tiirkiye'de Yeni Kovan Sayisi 100 104.62 | 111.04| 110.70 | 112.13 | 122.97 | 129.00 | 138.36 | 146.12 | 152.42 | 162.59 | 177.61 | 181.25 | 184.01 | 186.56 | 187.14 [ 187,80
Tiirkiye'de Eski Kovan Sayisi 100 96.56 | 90.34| 83.19 | 84.82 79.15 84.22 91.61 | 96.38 | 112.67 | 119.16 | 136.87 | 135.79 | 119.52 | 125.37 | 122.34 [ 136,57
Tiirkiye’de Uretilen Bal Miktari (Ton) 100 111.37 | 113.41| 100.01 [ 110.06 | 110.92 | 109.72 | 127.48 | 120.61 | 128.09 | 140.03 | 146.26 | 143.01 | 154.84 | 145.98 | 147.88 | 140,78
Tiirkiye'de Uretilen Balmumu Miktari (Ton) 100 120.38 | 100.37| 110.57 | 130.80 | 126.35 | 119.53 | 122.01 | 121.65 | 122.21 | 116.77 | 137.02 | 127.93 | 129.32 | 114.88 | 114.42 | 108,47
Tiirkiye'de Bal Verimi Orani (Kg / Kovan) 100 105.88 | 100.00| 88.24 | 100.00 [ 88.24 | 88.24 | 94.12 | 8235 82.35 82.35 82.35 78.82 84.12 79.21 80.05 | 74,82
Bingol'de Aricilik Yapan isletme Saysi 100 123.33 | 152.00| 138.67 | 122.00 [ 122.00 | 62.00 | 101.33 | 105.33 | 253.33 | 278.67 | 392.00 | 418.67 | 478.67 | 485.33 | 476.67 | 542,67
Bingdl'de Uretilen Bal Miktari (Ton) 100 122.11 | 218.23| 276.06 | 185.18 | 95.26 | 153.58 | 181.53 | 185.05 | 157.23 [ 156.50 | 130.13 | 106.20 | 125.03 | 166.46 | 186.03 [ 223,09
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Tablo incelendiginde 2020 yil sonunda Turkiye’'de kg basina bal fiyatlarinin 47,71 TL oldugu, yaklasik 83
bin adet igletmenin aricilik yaptigi gorilmektedir. Ayrica 8 milyon adet yeni kovanin ve 222 bin adet eski kovanin
yer aldigi anlasiimaktadir. Tirkiye’de 2020 yih itibariyle 104 bin ton bal Uretilirken, bu ballarin 1,8 tonunun
Bingdl'de Uretildigi gérilmektedir. Bingdl'de Uretilen bal miktari Tirkiye nidfusuna oranla gayet iyi gériinse de
Bingdl'an iklim sartlarinin uygunlugu ve bilinglendirilen isletme sayisindaki artis ile bu degerlerin daha fazla
artacagd! tahmin edilmektedir. TUrkiye ile Bingdl ilinde Uretilen bal miktarlari trend analizine tabi tutulmus elde
edilen veriler asagidaki sekilde belirtilmigtir.

Tiirkiye'de ve Bingol'de Uretilen Bal Miktarlar1 Trend Analizi
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Sekil 5: Tirkiye'de ve Bingél'de Uretilen Bal Miktari Trend Analizi

Yapilan trend analizi sonucunda Turkiye’de standart pozitif yonli, ancak son yillarda hafif negatif yonla bir
egilim gorulirken, Bingodl'de uretilen bal miktarinda yillar itibariyle pozitif ve negatif yonli egilimler tespit edilmigstir.
Ancak 2016 yilindan itibaren ciddi oranda yukselisin oldugu, son 4 yilda Uretim miktarinin 2 katina ciktigi
gorilmektedir. Bu durum son vyillarda Bingdl Universitesi PIKOM birimi tarafindan yapilan calismalarin pozitif
yansimasinin oldugunu agik bir sekilde gostermektedir.

Tiirkiye'de ve Bingol'de Aricilik Yapan Isletme Sayisinin Trend Analizi
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Sekil 6: Tirkiye'de ve Bingdl'de Aricilik Yapan isletme Sayisinin Trend Analizi

Aricilik yapan igletme sayilari incelendiginde gerek Tirkiye'de gerekse Bingol'de paralel bir egilim izlendigi.
2012 yilindan itibaren ise ciddi artiglarin yasandigi gériilmektedir. Ozellikle son yillarda Bingél'de aricilik yapan
isletme sayisinin TUrkiye ortalamasinin Uzerinde oldugu anlasiimaktadir.

Tiirkiye Bal Fiyatlar1 (TL/Kg)
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Sekil 7: Turkiye Bal Fiyatlari (TL/Kg)

Tarkiye'deki bal fiyatlari incelendiginde yillar itibariyle artiglarin yasandidi gortilmektedir. Son 15 yillik sireg
icerisinde bal fiyatlarinda 3 katina ciktigi tespit edilmistir. Korona viris krizinin bal fiyatlarini ciddi oranda etkiledigi
de anlagiimaktadir. Son Ug yillik slirecte ariciga ait ekonomik veriler incelendiginde Tablo 6’da yer alan sonuglar
ortaya ¢ikmaktadir.

Tablo 6: 2018-2019 Yillar Verilerinin Karsilastirmali Tablolar Analizi

2018-2020 Yillar
Mutlak Yizde
2018 2020 Fark Artig/Azalig
Turkiye Bal Fiyatlari (TL/Kg) 32.16 47,71 15,55 48,35
Turkiye'de Aricilik Yapan isletme Sayisi 81.830 82.862 1.032 1,26
Turkiye'de Yeni Kovan Sayisi 7.905.000 | 7.957.000 |  52.000 0,66
Turkiye'de Eski Kovan Sayisi 203.922 | 222.152 | 18.230 8,94
Turkiye'de Uretilen Bal Miktari (Ton) 107.920 | 104.077 -3.843 -3,56
Turkiye'de Uretilen Balmumu Miktari (Ton) 3.987 3.765 222 -5,57
Turkiye'de Bal Verimi Orani (Kg / Kovan) 13.31 12,72 -0,59 -4,43
Bingdl'de Aricilik Yapan isletme Sayisi 728 814 86 11,81
Bingdl'de Uretilen Bal Miktari (Ton) 1.370 1.836 466 34,01

Tablo 6’da 2020 yih verileri 2018 yili ile karsilastirilarak yatay analize tabi tutulmustur. Bunun nedeni
hazirlanan projemizin son 3 yillik degisimi dikkate alarak, Bingél Universitesinde gergeklestirilen Tarim ve Havza
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Bazli Projenin Bingdl aricilik faaliyetleri Gizerindeki etkisini ortaya koyabilmek olusturmaktadir. Yapilan analiz
neticesinde Turkiye’de yer alan eski kovan sayisinin yaklasik 18.000 adet arttiyi ve yeni kovan sayisinin ise
yaklasik 52.000 adet arttigi gorilmektedir. Bu artigin tretim miktarina yansimadigi ve baz alinan yila gore %3.84
azalarak 104 bin ton bal Uretiminin gergeklestigi gorilmektedir. Bunun nedeninin iklimsel oldugu, yagislarin
azalmasinin bal Uretimine olumsuz yansidigi anlasiimaktadir. Bal fiyatlarinda ise %48’lik ciddi bir artisin oldugu
gOrulmektedir. Bunun nedeni incelendiginde ise Uretimin azalmasi ve yasanan Korona krizinin fiyatlari ciddi
oranda yukari yonlu tetikledigi ifade edilmektedir. Turkiye’de bal verim oraninin da azaldi§i anlasiimaktadir.
Bingdl'de ise aricilik yapan isletme sayisinda artisin oldugu ve bunun Uretilen bal miktarina pozitif yansidigi
gOrulmektedir. Turkiye'de uretilen bal miktarinda azalma olmasina karsin Bingdl’de Uretilen bal miktarinda %34’k
bir artisin yasanmasi Bingél ilinde PIKOM birimi tarafindan yapilan egitimlerin retilen bal miktarindaki artista
olumlu anlamda etkili oldugu disunulmektedir.

SONUG

insanlik tarihinin ilk dénemlerinden giinimiize kadar ari ve ari drinleri kullanilmis ve sifa kaynagi olarak
nitelendirilmistir. Son yillarda alternatif tipta son derece 6nemli bir tedavi araci olarak kullanilan bal, kahvaltilarin
vazgecilmezi haline gelmistir. Bu nedenle dretimine agirlik verilmis ve kovan basina verim elde etmek amaciyla
bircok ¢alisma gerceklestiriimistir. Bu ¢alismada da Dunya’da, Turkiye’de ve Bingdl’de bal verileri ele alinarak
incelenmistir.

Diinya verileri incelendiginde %46,4 oraninda kovan sayisi ile Asya’nin en fazla kovan sayisina sahip kita
oldugu ve bunlarin iginde de ilk g sirayi Hindistan, Cin ve Tirkiye aldigi gérilmektedir. Diinyada kovan sayisinin
en fazla oldugu kita Asya oldugu gibi en fazla bal Gretiminin gergeklestigi kita yine Asya’dir. Bal Gretimi noktasinda
dunyadaki ballarin %24’'ni Cin’in Urettigi ve ikinci sirada %5,88 orani ile Turkiye'nin yer aldigi tespit edilmistir.
Kovan basina elde edilen bal miktari incelendiginde Cin’in yine ilk sirada oldugu ancak bir énceki yila gére (2018-
2019) dusus yasadigi anlagiimistir. Yapilan trend analizinde 2019 yilinda baz alinan 2010 yilina gére Arjantin’de
kovan basina bal miktarinda %33’lUk bir artis yasanirken, Tanzanya’da %65’lik bir azals tespit edilmigtir.
Tarkiye'de ise %8'lik bir azalis gérlimektedir. Ari Grlnlerinden balmumunun Uretimine bakildiginda %49,6 orani
ile dinyadaki balmumlarinin yarisinin Asya’da uretildigi de tespit edilmigtir.

Turkiye’de Uretilen bal miktarlari incelendiginde son yillarda standart pozitif yonlt bir egilimin oldugu tespit
edilmistir. 2020 yili sonu itibariyle bal fiyatlarinin Trkiye’de 47,71 TL oldugu ve ciddi oranda arttigi gorilmektedir.
Bunun nedeninin iklim degisikligine bagh olarak bal tretiminin azalmasi ve Korona krizinin enflasyonu tetikledigi
boylece fiyatlarda artislarin gergeklestigi distiniimektedir. Tlrkiye’deki bal fiyatlarinin baz alinan 2008 yilina gére
3 kat arttigi ve bdylece katma degerinin daha da yukseldigi anlasiimaktadir. Tirkiye’de aricilik yapan igletme
sayisinin baz alinan yila gére %1,26 oraninda arttig tespit edilmistir. TUrkiye’de yeni ve eski kovan sayisinda
pozitif bir trend gortlmektedir.

Bingdl verileri incelendiginde 2020 yili sonu itibariyle aricilik yapan isletme sayisinin 814 ve Uretilen bal
miktarinin 1.836 ton oldugu gériilmektedir. Uretilen bal miktarinin trend analizi sonuglarina gére Bingél'de 2016
yihinda negatif yonli bir egilim tespit edilmesine karsin 2016 yilindan itibaren ciddi bir ylkselis trendine girdigi
tespit edilmistir. Aricilik yapan isletme sayisinda da Turkiye ortalamasinin Uzerine ¢iktigi anlasiimaktadir.
Turkiye'de Uretilen bal miktarinda sabit yonli bir egim gorilirken, Bingol'de yukari yonla bir egim goriimuastur.
Turkiye ve Bing6l'deki ari ve ari Urunleri Gzerine yapilan yatay analizde 2020 yilinda baz alinan 2018 yilina goére
uretilen bal miktarinda Turkiye'de %3.56’lik bir azalis olmasina kargin Bingél'de %34.01’lik bir artis yasanmistir.
Bu durum son yillarda Bingél'de ariciigin daha etkin olarak yapildigi, Bingdl Universitesi PIKOM Merkezi
tarafindan gerceklestirilen faaliyetlerin basarili bir sekilde yuratilmesinin etkili oldugu dustnidlmektedir. Yapilan
yatinmlarin aktif bir sekilde Uretime donustirilmesi de bakanlhkga verilen desteklerin dogru bir sekilde
kullanildigini géstermektedir.
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