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ABSTRACT
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clear and scientifically proven explanation to CCD.

INTRODUCTION

Status of the CCD and bee losses in the Middle
East area.

The beekeeping industry plays a pivotal role in the
agricultural sector; its importance is not only hive
products such as honey, pollen, royal jelly, venom,
production of queen bees, package bees and value
added products. The main and the vital role of bee-
keeping is its fundamental importance in increasing
the yield and improving the quality of agricultural
crops via pollination, where honeybees transport
the pollen from the another of the flower of one
plant to the flowers of a different plant, which is
known as cross-pollination. It is very important to
emphasize that honey bees play a crucial role in
the conservation and preservation of the wild
plants’ biodiversity since they pollinate most of the

icultural, food security, biodiversity and national
but most importantly is the high impact that the

llination. Since the year 2007 most of the
ony losses and unusual incident of

cross-pollinating wild flora, in light of the decline in
the wild insect pollinators such as carpenter bees
(Xylocopa ssp.), leaf cutter bees (Osmia spp.),
bumble bees (Bombus ssp.), wild solitary bees,

butterflies, wasps, other insects and wild animals.
The increase in urban expansion, practices of
intensive farming and misuse of pesticides and
herbicides made the spread of wild insect
pollinators very limited and confined on the non-
cultivated areas, farms edges and marginal areas.
This restricts the spread of other pollinators, except
honeybees far from the targeted crops. The results
of a recent study of the Bee Research Unite (BRU)
have shown that the value of total production of the
twelve crops pollinated by honey bees, reached $
117.5 million in 2005, and increased production due
to the direct inoculation of plants with a value of $
50.7 million annually. This increase is more than 16
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times the value of the annual domestic production
of honey ($ 3.1 million). In 2000, Drs. Roger Morse
and Nicholas Calderone of Cornell University,
attempted to quantify the effects of one pollinator,
the Western honeybee, on only US food crops.
Their calculation came up with a figure of US $14.6
billion in food crop value.

The winter of 2006/2007 witnessed large-scale
losses of managed honey bee (Apis mellifera L.)
colonies in the United States. Those losses
continued into the winter of 2007/2008, much less
in 2008/2009 and it seems the CCD is again
massive in 2009/2010. In the U.S., a portion of
dead and dying colonies were characterized “post
hoc" (by a rapid response group comprised of
academic, private, and Federal scientists), by a
common set of specific symptoms: (1) the rapid
loss of adult worker bees from affected colonies as
evidenced by weak or dead colonies with excess
brood populations relative to adult bee populations;
(2) a noticeable lack of dead worker bees both
within and surrounding the affected hives; and (3)
the delayed invasion of hive pests (e.g., small hive
beetles and wax moths) and kleptoparasitism from
neighbouring honey bee colonies. Subsequently,
this syndrome has been termed Colony Collapse
Disorder, or CCD.

This phenomenon had an extensive media
coverage that led to a big reaction by the US
Congress. Because the losses exceeded the nor-
mal thresholds of honeybee mortality, millions of
dollars were allocated to support specialized
research in the field of bees. Concern ranged from
the decrease of bee products and honeybee
populations down to major problems in the
production of field crops production, dependent
wholly or partially upon bees as pollinating agents.
Almond growers in California concerted to put
pressure on the U.S. Congress, which led to the
preparation of research programs supported by
exceptionally attention from the U.S. government.

In parallel and in the same context, the European
Union supported the establishment of an
International European Network "COLOSS" to
study this phenomenon. Researchers involved in
different fields of science, such as Biotechnology,
Microbiology, Virology, Plant Protection and many
other related fields, gave the network a very strong
structure and very wide background. This network
preferred to use the term "Bee Losses" since not
every dying or dead colonies in the European
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Continent had the same three common CCD
syndrome symptoms.

In the Arab world, especially in the Middle East,
some massive bee death was noted for the years
2007-2009. These were the most difficult years for
beekeepers, since tremendous climatic changes
had happened during these three years: the area
faced very cold winters and a big drop in the rain-
fall. In addition, some unusual declines occurred to
the local honeybee populations in many areas.
Some of these were directly attributed by the bee-
keepers as CCD, because of the role that the me-
dia had played, in addition to the big effect of un-
scientific rumours that were spread between bee-
keepers throughout the region. According to many
research experiments and cases monitoring, the
Middle East faced a big drop in the bee population,
but not all losses were identical to the USA CCD
syndrome.

Many hypotheses were proposed to explain this
phenomenon. Some of them got huge public sup-
port even though they were not the results of scien-
tific research. However, the media had played a
crucial role in this issue. Some of the suggestions
proposed that GMO "genetically modified crops”
are responsible for this phenomena, others blamed
cell phones microwaves and antennas, others sug-
gested that the nanotechnology is responsible,
while others proposed that climatic change is the
driver of this problem.
— R R

Foto 1:Varroa mite infestation, Foto 2: Colony losses

Several studies were investigating the potential
causes of this specific syndrome (CCD). Among
these some studies, you can find a statistical rela-
tionship between CCD and nosema, varroa, chemi-
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cals and more. One study, which blindly compared
all of the nucleic acids extracted from CCD and
non-CCD hives, concluded that IAPV is strongly
associated with CCD (Cox-Foster, et al. 2007).

Still, it is not clear what the direct cause of CCD is
and whether all the suspects are markers or
causative agents. According to our review of the
CCD published research and reports, we think that
there are few reasonable hypotheses which can
explain the causative of CCD, and the hypotheses
are built on the accuracy of the conclusions of the
study published by Cox-Foster, et al. 2007.

If Cox-Foster paper is correct, a specific strain of
IAPV infectious virus is the cause of CCD. If this
hypothesis is accurate, then IAPV virus can be
distinguished from different strains, which do not
cause CCD. Therefore, further research is needed
to study whether the IAPV virus that was found in
the CCD colonies belongs to one or more strains.
This paper didn't investigate whether the IAPV se-
guence is viral or integrated into the bee genome.
Thus, it has found that IAPV sequence is strongly
associated with CCD. Therefore, it may be that the
IAPV integrated segment in the bee's genome was
detected and this is the cause of the CCD. Integra-
tion into an important immune-gene or immune
regulation gene or navigation gene-may harm the
immune response and cause CCD. In that case,
integration of IAPV will cause a deficient immune
response and any stress (nosema, varroa...) will
cause CCD. This hypothesis questions whether an
integration of IAPV may harm the bee's immune
response (or navigation rather than immune-gene?)
and cause CCD.

If Cox-Foster paper is not correct, then, we can
conclude that 1) CCD is a dangerous disease which
is triggered in some bees by any stress (varroa,
IAPV, nosema, chemicals) and then the disease
emerges—CCD, or 2) a complex of pathogens
interacting together will cause a unique condition
for a syndrome-CCD.

Focus should not only be on the CCD but also on
bee losses, since not every dead colony had CCD.
During the Bee Research Unit search for explana-
tions for the bee losses in the Middle East, we were
able to find several vectors that are clearly corre-
lated with the dying colonies, but not necessarily
with the colonies that have the CCD symptoms.
The results of our monitoring studies had shown
some logical explanations to the bee population
decline but not directly to the CCD phenomena. All

the research on the CCD colonies is coming post
the problem while the declining bee’s populations
inside the bee colonies come before the CCD and
before the colony mortality. Surveying and
questioning apiaries and beekeepers in the Middle
East had led us to gain very important information
about the obstacles facing beekeeping in the Arab
world. It is very important to state that there is a
lack of coordination between the research centres,
and the ministries of agriculture within a country
and between countries. But it was very clear that
most of the beekeepers of all the Middle Eastern
countries have been facing very similar problems.

The mortality level can be considered very high
during the last few years, and it has been at this
high of a level only during 1985-1987, when the
varroa mite was discovered and recognized in the
Middle Eastern countries. Over 50% of the colonies
died in the 80s because no varroa treatment was
available in that time, and some of the treatments
themselves led to the death of the colonies in the
80's.

In the years 2007-2009 official data from the
Ministry of Agriculture in Lebanon showed that
beekeepers in Southern Lebanon lost over 90% of
their colonies in Rashayya and the western Bekaa.
Beekeepers had more than 3600 beehives in this
region during the 2007-2008 period (Report of the
Lebanese daily As-Safir) but no scientific research
was done on these bees. Some reporters attribute
the loss of colonies to the war in Southern
Lebanon, which prevented beekeepers from
inspecting their colonies for over three months, in
addition to the chemical pollution that appeared in
the area during and after the war. Losses in Syria in
2007 were 50% (Dr. Alburagi A.,Damascus
University). Perhaps the biggest losses occurred in
Irag, where the city of Halabka has lost more than
90% of its bee colonies (Mustafa 1., Arabiel). He
also reported that some beekeepers in Alnagaf and
Al-Dewaneah provinces lost approximately 75% of
their bees during 2008 (Hasnawi M., Al-Dewaneah).
The Iraqi beekeeping experts did not give any
explanations for these losses except for areas that
had shown a high level of hive mortality, and had a
high level of noise pollution because of the on-
going war in Irag. The Bee Research Unit has
received numerous contacts to assist in the
interpretation of this phenomenon, which was
repeated in most areas of northern Iraq where they
had no war and they had 25%-30 % bee losses.
However, the lack of research networks across
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Arab countries limited our abilities to give clear
explanations to each of the cases of colony losses
in the region.

Reviewing the results of the research during the
past few years, we can consider several vectors as
drivers of the bee losses some of which are unique
to the Middle East.

1. Viral diseases : Honey bees are infected with
more than 18 viruses, BRU research in 2007-2008
found that most of the dying and dead colonies
were infected with Deformed Wing Virus (DWYV),
sac brood virus (SBV), acute bee paralysis virus
(ABPV), Israeli acute paralysis virus (IAPV). It has
been found that the infection with DWV was the
highest compared to all other viruses, but the virus
IAPV was found in some of the dying colonies, we
cannot say that any of these viruses or all of them
together are responsible for the colony losses,
since surveys of some of the healthy looking colo-
nies showed the infection with these viruses, but
almost every weak or dying colony did show a
complex of multiple viruses infection.

2. Varroa mite: The varroa mite, Varroa destructor,
is currently considered the major pest of honeybees
in most parts of the world. The pathology it causes
is commonly called varroosis (also called
varroatosis or varrosis). Initially discovered in Java,
varroa was originally confined to Southeast Asia
where it parasitizes the Asian honeybee, Apis
cerana. This bee has probably coevolved with the
parasite, and adapted to keep the mite under
contro. A post-World War Il increase in
international travel and commerce has facilitated
the worldwide dispersal of varroa. Once
established, the mite spreads on drifting, robbing,
and feral bees, or swarms. Varroa mite was
recorded in Israel in 1980 and officially in Jordan in
1986, and as of 1987 has become an economic
concern in all the Middle Eastern countries.
Jordanian beekeepers lost over 50% of their bee
population. In 1990, varroa mite was reported in all
the Arab countries both in the Middle East and in
North Africa.

Because it is impossible to eradicate varroa even
from a closed population (Sampson & Martin 1999),
beekeepers must manage the mite populations
within their own colonies. Keeping its level to the
minimum has become the main goal of its control.
The results of the Bee Research Unit of the
National Centre for Agricultural Research and
Extension show that in the years 2005-2008, a

large proportion of varroa in Jordan has become
immune to varroa chemical treatments available in
the local markets. These results were very similar
to results of research done by Dr. Al Rose Hisham,
Damascus University, Syria. Treatment of varroa
mites with the active-loaded "coumaphos" proved to
be effective, however, clear evidence of wax and
honey contamination make its use illegal according
to standards of the European Union. Therefore,
great scientific debates have arisen between United
States and European experts on the legality of its
use, since this pesticide is used in the USA in the
control of both varroa mites and small hive beetle.
Some oils and acids were used such as thymol, but
it is very hard to apply these treatments in areas
with high temperature, which is the case in most
Arab countries.

We can not conclude that varroa is a direct reason
for CCD and bee losses in the Middle East, since it
was there for a long time, but we can say it is a very
important factor that disturbs the health status of
the bee colony.

3. Nosema: Nosema disease (nosemosis), the
original causative organism of which was identified
as the unicellular microsporidium Nosema apis
about a 100 years ago (Zander, 1909), is
considered to be one of the most economically
damaging of diseases of the Apis mellifera.
However, because of its microscopic size, it is very
difficult for beekeepers to determine the disease
infection level except in severe cases when the
symptoms of the nosema disease are seen by the
bee’s defecations on the hive surface. Usually N.
apis appears and disappears unnoticed, especially
in hot climates, except in the rare of severe
infection, which leads to the death of a diseased
colony. During the last decade or so, Nosema
ceranae emerged as a pathogen of the honey bee
(Apis mellifera). Until now, its origin and date of
spread are unclear. Though it has been dismissed
as a cause of CCD in the USA based on correlation
analyses of snapshot sampling of diseased hives,
observations of naturally infected colonies suggest
that it leads to colony collapse in Spain.

Robert J. Paxton (2010) gives a very important
discussion of this issue in his article entitled "Does
infection by Nosema ceranae cause Colony
Collapse Disorder in honey bees Apis mellifera"
where he noted that the detailed metagenomic
survey of CCD affected colonies of A. mellifera in
the USA (Cox-Foster et al., 2007) recognized N.
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ceranae as a potential causative agent of CCD but
statistically ruled it out as the primary agent
responsible for CCD. It is worth considering the
results of this study in more detail. Of 30 CCD
affected colonies, all were positive for N. ceranae.
10 of 21 (47%) non-CCD affected colonies were
also positive for N. ceranae (see Table 2 of Cox-
Foster et al., 2007). Statistically, the presence of N.
ceranae in a colony was not a good predictor of
whether the colony had collapsed. As the authors
themselves are, careful to point out, however, their
metagenomic survey may be inappropriate for
determining the cause of CCD (Cox-Foster et al.,
2007). Firstly, it was a correlational study and,
secondly, it only took a “snapshot in time” of the
prevalence of disease organisms in colonies.
Disease organisms build up over time (i.e. increase
in larval / adult incidence of infection) before
causing colony mortality, and generally do not act
instantaneously. As N. ceranae has been reported
to build up in prevalence within a colony over an 18
month period before causing colony demise (Higes
et al., 2008; 2009b), the dynamic nature of this and
other infectious agents cannot be captured by a
shapshot analysis of disease organisms in colonies
at one point in time. The study of Cox-Foster et al.
(2007) therefore still leaves open the possibility that
N. ceranae, alone or in combination with other fac-
tors, causes CCD. According to the clear discus-
sion of the issue above, we can not point to nose-
ma as a direct reason for CCD. No correlation was
found in the Jordan survey between the colonies
with CCD symptoms and nosema disease, since
we were able to find it in collapsing, weak and
healthy looking colonies. Fewer than 20% of
Jordanian beekeepers are using Fumidil as a
prophylactic treatment, but both beekeepers who
use and those not using it had collapsed colonies.

4-Management: A common maxim among
beekeepers says, "The main pest of honey bees is
the beekeeper". This maxim gives a very true
explanation for bad and poor management since
many of the bee diseases are transferred and
caused by the beekeepers themselves. We can not
say that the CCD happens because of the
beekeepers management since it may happen in
the same apiary with both healthy and dying
colonies. In the following points we present the
main management problems that had shown an
impact on the colony losses in Jordan.

a. Imported bees: Jordanian beekeepers import
packaged bees and nuclei of bees from countries

like Egypt, because of the low prices of the
honeybees in Egypt in comparison with Jordan. It
was very clear that the Egyptian honeybee (Apis
mellifera lamarckii) cannot adapt to the Jordanian
local conditions, and about 60% of the imported
packaged bees die within 3 to 4 months of
importation. The local breeding of local strains in
each of the Arab countries will prevent the
transportation of the honeybee diseases between
the countries and prevent the disappearance of
local strains that are adapted to the local
conditions. Local strains in the Arab world are Ye-
meni honeybee (Apis mellifera yemenica), Syrian
bees (Apis mellifera syriaca), Nubian bees (Sudan)
(Apis mellifera nubica), Tellian honeybee (Apis
mellifera intermissa), Egyptian honeybee (Apis
mellifera lamarckii), and the African honeybee (Apis
mellifera scutellata). The most imported bee races
in many of the Arab countries are the Italian
honeybee (Apis mellifera ligustica), and Carniolan
honeybee (Apis mellifera carnica).

b. Pollen supplements and substitutes: The
months of July—September are dry and hot in the
Middle East. This affects pollen availability.
Beekeepers use some pollen patties to supply
honeybees with protein. Our experiments in 2006
and 2007 had shown that many of the beekeepers
feeding their colonies on pollen, which was not
irradiated with gamma radiation, complained of high
levels of infection with American foulbrood disease
and colony losses.

c. Requeening: There is a direct correlation
between the colony performance and yearly
replacement of the queens. We found that
beekeepers who replace the queens yearly had
less of a problem with colony losses.

d. Dark frames management: There is a direct
correlation between the old frames and the colony
losses. 40% of the beekeepers who did not replace
the old frames encountered high levels of mortality
and weak colonies.

CONCLUSION

Over a million electronic documents related to CCD
are available online via the Google internet search
engine; those, fewer than a thousand documents
are available on the Google Scholar search engine.
This gives a clear indication that most of the avail-
able information online is from the media. It is clear
that the media has exaggerated the CCD syn-
drome, but this does not mean that the problem did
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not exist. However, this exaggeration has benefited
the environment, beekeepers, researchers, scien-
tists and even bees themselves. Big financial sup-
port in different countries of the world was allocated
to study this issue. An interest from environmental-
ists and ordinary people is heightened due to the
media reports. It is clear that beekeepers suffered
big bee losses over the last few years, and until
now there is no clear and scientifically proven ex-
planation to CCD. However, the conducted re-
search to explain this syndrome has helped bee
researchers understand what may affect the health
of the honeybee. Therefore, further cross-border
and cross-continent research projects need to be
conducted in order to find clear explanations for this
syndrome.
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GENISLETILMIS OZET

Amag¢: Bu derlemede Orta Dogu’daki ari élimleri
arastiriimis ve genis kapsaml literatlir calismasi ile
bilimsel bulgular ortaya konmaya calisiimigtir.

Girig: Aricihk endustrisi sadece kovan ve kovan
Urtnlerinden ibaret degildir. Arilarin ekolojide oyna-
diklari en énemli rollerden birisi bitkilerin ya da ta-
rimsal Urdnlerin tozlastinimasinda oynadiklari rol-
dir. Ozellikle diger biyolojik ar1 zenginliginin -
marangoz arilar (Xyclocopa tirleri), yaprak kesici
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arilar (Osmia tirleri) ve bombus arilari (Bombus
turleri)-azalmasi, balarilarinin  6nemini daha da
arttirmistir. Ozellikle tarim alanlarinda balarisi kolo-
nilerinin tasinabilme 6zelligi bu bocede olan talebi
arttirmaktadir. Arilarin ekonomiye olan katkilari
ABD’de yapilan bir arastirmaya gére 14.6 milyar
dolar civarindadir. Ancak ABD’de 2006 yilindan
baslayarak ginumuze kadar balarisi kolonilerinde
azalma go6zlenmektedir. Sebepleri tam olarak anla-
sillamasa da bu durum su sekilde ifade edilmekte-
dir: 1) yetigkin ar sayisinda ani disme, 2) koloni
etrafinda 6lu arilarin olmayigi ve 3) diger parazitle-
rin bu kovanlara gecisinin uzun surmesidir. Bu du-
rum Koloni Cokme Bozuklugu (Colony Collapse
Disorder) olarak adlandiriimigtir.

ABD ve tim dinya medyasinda genis yer alan bu
konu, Avrupa’da COLOSS grubunun olugsmasina
neden olmus ve tim Avrupa Ulkeleri birleserek bu
olumleri arastirmaya baslamigtir. 2007-2009 ara-
sinda ABD'deki kadar olmasa da Arap diinyasinda
Ozellikle de Orta Dogu’'da ari dlumleri yasanmistir.
Bir cok neden GMO’lardan tutun, mikrodalgalara,
cep telefonu baz istasyonlarina, nanoteknolojiye ve
iklim degisikliklerine kadar hersey bu o6limlerden
dolay suclanmistir.

Bircok bilimsel calismaya gore Koloni Cokme Bo-
zuklugu ile bircok neden arasinda iligki bulunmus-
tur, bunlar; nosema, varroa, ilac olarak kullanilan
kimyasallar ve digerleri olarak siralanmaktadir. Bir
calismaya gore Israil Akut Paraliz viriisli ile KCB
arasinda yuksek iliski bulunmaktadir. Ancak kesin
sebebi bu denilememis ve bircok diger neden daha
ortaya konmasina ragmen bu durumu degistirme-
mis ve ari 6liumleri devam etmistir. Olumler Orta
Dogu’'da 1985-1987 yillari arasinda Varroa’'nin go-
rilmesinden bu yana ilk defa bu kadar yuksek sevi-
yelere cikmistir. O zamanlar Varroa ile micadele
bilinmediginden o6lumler %50'ye varmistir. Orta
Dogu'da simdiki 6limlere bakacak olursak gliney
Libnan’da %90, Suriye'de %50 ve Irak’'ta %90 ile
en fazla 6limlerin yasandigi tlke olmustur.

Tim elde edilen bulgular degerlendirildiginde Orta
Dogu’da birgcok neden 6n plana cikmaktadir. Bun-
lar;

1-Viral Hastaliklar: 18 viral etmen olmasina ragmen
2007-2008 yillarinda dlen kovanlarda en ¢ok De-
forme kanat Virist (DWV), Yavru Kese Virisu
(SBV), Akut Ari Paraliz Virist (ABPV) ve Israil Akut
Paraliz Virisi (IAPV) bulunmustur. Fakat sadece
bunlar élimlere neden olmaktadir demek yanlistir

¢unki dlen ya da 6lmekte olan kolonilerde bu viris-
lerin kombinasyonlari yer almaktadir.

2-Varroa: Orta Dogu’da varroa ilk 1980’da israil'de
gorilmesinden sonra 1987 yilinda tim Orta Do-
gu’'da sorun haline gelmistir. Sonraki yillarda bircok
kimyasal bu parazitin micadelesinde kullaniimistir.
Koloni Cékme Bozuklugu ile direk bir iliski kurula-
mamasina ragmen koloni saghgini yakindan etkile-
yen etmenlerden birisidir.

3-Nosema: Diger etmenlerde oldugu gibi direk iliski
kurulamamis olmasina ragmen baslangicta ilk ne-
denlerden biri olarak gésterilmistir. Sonraki ¢alisma-
lar ise bunun dogru olmadigini gostermistir. Ancak
2 farkh sporun varligi tespit edilmistir.

4-Koloni yonetimi: Aricilar arasindaki genel disun-
ce “balarilarinin en temel digmani aricinin kendisi-
dir’ ¢linkd koth koloni yonetimi ariliga ve kovanlara
tim olasi etmenleri hastaliklari, parazitleri, virtsleri
ve tim kot durumlar getirmektedir. Urdiin’de ko-
loni yonetimine etki yapanlar arasinda a) disaridan
gelen arilar, b) polen yerine kullanilan malzemeler,
c) ana ari degisimi, d) eski cercevelerin kullanimi
Uzerinde durulmaktadir. Tum bu sayilanlar direk
olmasa da koloni saghgini etkilemekte ve Koloni
Cokme Bozukluguna neden oldugu dusunulmekte-
dir.

Sonug: internette Koloni Cékme Bozuklugunu
arastirdigimizda bir milyondan fazla dokiiman bu-
lundugu gorilmektedir; bunlardan sadece bin tane-
sine ulasilabilmektedir. Bu da bize medya hakkinda
bilgi vermekte ve medya tarafindan koloni ¢okme
bozuklugunun abartildigi ortaya ¢ikmaktadir ancak
bu durum ari élimlerinin olmadigi anlami tasima-
maktadir. Fakat bu abartidan herkes payini almistir,
cevre, aricl, bilim adamlari, arastiricilar hatta arilar
dahil. Farkli dunya ulkelerinde blyuk paralar bu
durumun arastiriimasina ayrilmistir. Cok aciktir ki
aricilar son bir ka¢ yildir kayiplari yasayanlardir ve
maalesef ginimize kadar bu 6lumler hakkinda
bilimsel olarak kesin bir neden tanimlanamamistir.
Bununla beraber yapilan arastirmalar ari arastirici-
larina balarisi kolonisinin saghgini nelerin etkiledi-
gini anlamalarina neden olmustur. Dolayisi ile bu
durumun daha detayli arastirilabilmesi icin Ulkeler
hatta kitalar arasi ortak arastirmaya ihtiya¢ vardir.
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