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ABSTRACT: Varroa parasite is the primary pest affecting honeybees and it is
ranked first among diseases and pests that are most detrimental to bees
globally and in the Arab world. Varroa parasite is dangerous because it
reproduces quickly and spreads widely, killing off and destroying bee colonies.
The aim of this study was to examine and assess the prevalence of Varroa on
worker bees and honey bee colony incubators. Susceptibility tests were carried
out to evaluate the prevalence of Varroa infection in colonies with covered
brood, on adult workers, and on grooming and hygiene practices. The analysis
of adult worker and brood samples from Varroa-infected honey bee strains
revealed notable differences between the strains. The Italian hybrid had the
highest average infection rate (19.20%), while the Egyptian hybrid had the
lowest infection rates (11%). Lastly, the infection rates in Egyptian (Upper
Egypt) and Carniola hybrids were medium (12.2 and 13.60%, respectively).
Additionally, the evaluation of various chosen breeds' health behaviors was
investigated. According to the data, Egypt (Upper Egypt) had the highest
average percentage of dead brood that was removed and left exposed after
twenty-four hours, 40.4, ranging between (40:42), i.e. healthy colonies. The
local Carniola hybrid strain, 34.2, had the lowest value, ranging from It is
considered unhealthy and falls into the average range of 30:39. Both the
Egyptian (Alexandria) strain and the native Italian hybrid strain had scores of
34.4 and 39.8, respectively. For Al-Masry (Upper Egypt), the average
percentage of removed and uncovered brood was 94, with a range of
(98:95).The local Carniola 79 hybrid strain had the lowest average percentage,
ranging from (69:90). After 48 hours, the Italian hybrid strain from the area
and the Egyptian colony (Alexandria) recorded 92 and 80, respectively. The
Carniola hybrid strain had the highest percentage recorded at 65.8, which
ranged between (61-70), and the lowest value recorded in Egypt (Upper Egypt)
was 59.6, which ranged between (58-61). These results were based on the
average percentage of dead brood that was not removed or covered after 24
hours. The Egyptian (Alexandria) breed received a score of 60.2, while the
local Italian hybrid breed received a score of 65.6. The local hybrid Carniola
breed had the highest average percentage of dead brood that was not removed
after 48 hours, according to the results. The local Italian hybrid strain and the
Egyptian (Alexandria) strain recorded 20 and 8%, respectively, while the
Egyptian (Upper Egypt) strain recorded the lowest value, 6, which ranged
between 2 and 10.
Keywords: Varroa; Honey bees; Grooming behavior; Bee colonies; Sensory appreciation; Parasitic
mites; Varroa destructor; Prepping behavior.
INTRODUCTION
Grooming procedures allow bugs to
relax their bodies and sense organs (Zhukovskaya
et al., 2013). As a result, this behavior is linked to
the insect's ability to choose inputs from its
environment. Parasitic mites can cause the
afflicted bee to initiate grooming behavior in
addition to producing chemosensory and
mechanical stimuli. As a result, sensory

appreciation of the parasite as a grooming practice
may also select to trigger immunological and
behavioral responses (Roode and Lefevre 2012).
Further  Additional surrounds Good-natured
grooming bees may rely on prompt detection of
Varroa presence by chemosensory or tactile
senses. This would activate defense mechanisms
and cause them to react physically to do such

Journal Article © 2022 by (JAAR) is licensed under CC BY-NC 4.0 @ 0 e


http://www.jaar.alexu.edu.eg/
http://www.jaar.alexu.edu.eg/
http://creativecommons.org/licenses/by-nc/4.0/?ref=chooser-v1
https://jalexu.journals.ekb.eg/article_333834.html

grooming tasks in order to effectively remove the
mites from their body. The sensitivity of honey
bees to functional grooming behavior may also be
influenced by the age and reproductive reputation
of mites. (Kirrane et al. 2012) studied how honey
bees responded to V. destructor in laboratory
cages and concluded that the mites' age and
reproductive recognition had an effect on the bees'
capacity to groom themselves successfully. The
worm  Varroa  destructor  (Mesostigmata:
Varroidae) has emerged as the most effective
parasite of Apis meliifera colonies because it
initially expanded its host range to include this
species (Oldroyd 1999). In the early piece of the
only final century, two mitochondrial haplotypes
of Varroa destructor, moved host from their close
by Apis ceranato the Western bumble bee
(Navajas et al., 2010). The two practices are
significant methods for obstruction for the
vermin's nearby host, Apis cerana and are carried
out to fluctuating ranges by way of the usage of
number traces of A. meliifera (Bozic and
Valentincic  1995; Aumeier 2000; Correa-
Marques et al., 2002; Mondragon et al., 2005;
Stanimirovicet et al., 2010; Balharethet el al.,
2012). Together, the two practices focal point on
the vermin at some stage in the two phases of its
existence cycle; the phoretic prepare when the
rnite is linked to grown-up honey bees and the
conceptive stage wh7ch~oecurs indoors the
topped brood cells. Some bumble bee populaces
oppose V. destructor vermin  populace
development. States of A. meliiferain Sweden
(Locke and Fries 2011), France (Buchleret et al.,
2010), and in woodlands of the north-eastern US
(Seeley 2007) surely as Africanized honey bees in
South America (Aumeier et al., 2000) are on the
total geared up for making due besides compound
treatment. Economically, two components of
bumble bees have been constructed up that are
able to do. opposing the bug. These are Russian
bumble bees (RHB) from the Primorsky locale the
place the host-move earlier happened (Rinderer et
al., 2001; Harris and Rinderer 2004; Rinderer et
al., 2013) and Varroa sensitive Hygienic (VSH)
honey bees created at the USDA Honey Bee
Breeding, Genetics and Physiology Laboratory in
Baton Rouge, LA (Danka et al., 2013). RHB have
been reared for low parasite populaces (Rinderer
et al., 2010) while VSH honey bees have been at
the start reproduced for the characteristic of
concealment of vermin propagation (Harbo and
Harris 1999b; Harbo and Harris 2005). (Qaiser et
al. 2013) Extracts of automaton hatchlings and
propolis as included materials are foreseen to help
the getting ready habits of bumble bees towards
Varroa vermin. It is additionally anticipated that
prepping habits of honey bees and morphology of
Varroa are every day for the length of the least
dynamic time of the 12 months to honey bee
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settlements (i.e. winter). Sugar syrup by means of
myself or blended in with ramble hatchlings
separate or propolis dispose of had been analyzed
as conceivable Varroa manage materials to take a
look at these conjectures. Besides, costs of
organized bugs alongside body lengths and widths
of Varroa had been regarded on week by means of
week premise at some stage in winter (Ryabov,
E. V. et al., 2022). The results indicated that
propolis extricate had the alternative to extend the
volume of fallen parasites underneath area
stipulations however with deadly consequences
on honey bee workers in the lookup middle than
pay attention of automaton hatchlings or sugar
syrup. Every one of the drugs had been not
equipped to guide the prepping behavior of honey
bees. Bumble bees are the precept focal point to
numerous bugs and parasites such as Varroa
vermin. These parasites can make intense harms
the honey bees. Bumble bees can guard their
provinces from Varroa vermin using specific
practices including preparing habits (GB).
Making harms Varroa bugs (for example GB) is a
heritable persona in A. mellifera (Pritchard,
2016). Phoretic Varroa parasites; founders, gravid
or little woman bugs are introduced to preparing
through honey bees particularly girl bugs
(Kirrane et al., 2012). The GB incorporates self-
preparing and social prepping which compasses
of custodians and beneficiary honey bees (Bozic
and Valentincic, 1995). The GB can be animated
making use of some sheltered substances along
with idle sugar (Stevanovic et al., 2012). Other
safe technique to manage Varroa comprises
sprinkling honey bees with sugar syrup (Pileckas
et al., 2012). Utilizing sugar syrup as a shower
over honey bees has been seen as less unsafe to
honey bees than sugar tidying (Abou-Shaara et
al., 2016).

A lookup center have a look at has been
created by (Aumeier, 2001) to survey the GB of
bumble bees falsely pervaded with Varroa
parasites. Variances have been found in Varroa
populaces over months. Truth is told, the
dependability level of the GB internal comparable
honey bee provinces over the span of time in
particular for the duration of wintry weather
period has no longer been absolutely considered.
It is realized that brood elevating motion is
extremely low in the course of harvest time and
wintry weather for example (Allen and Jeffree,
1956 and El-Sarrag, 1993). Likewise, the
lifestyles span of iciness honey bees is excessive
(Sakagami and Fukuda, 1986; Amdam and
Ombholt, 2002). Consequently, it is ordinary that
grown-up honey bee populaces in the states are
substantially consistent for the duration of winter.
Along these lines, concentrating the GB of a
similar gathering of honey bees is possible. There
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are distinctive sorts of Varroa bugs on the other
hand Varroa destructor is the one making harms
A. mellifera. This precise species is ordinary in
distinct pieces of the world such as Egypt (Awad
et al., 2011; AbouShaara and Tabikha, 2016).
This species can be separated than different
Varroa species through estimating physique
length and width to confirm share of body size.
There are roughly 15 haplotypes of V. destructor
(Zhou et al., 2004). It is viable to distinguish four
morpho sorts of Varroa parasites utilising
morphometric portrayal (Aude et al., 2016). Up
until this point, it is not totally recognized
whether the body morphology can be modified
(for example improved or diminished) interior a
comparable populace of Varroa after some time.
An examination in Ukraine has indicated sorts
between morphological characteristics of summer
time and winter Varroa parasites (Akimov et
al.,2004) All things considered the vacillations in
morphological attributes, basically body length
and width, need greater examinations especially at
some stage in winter. During this season
rummaging motion of bumble bees is extremely
low Gisder S, Genersch E 2022)

The varroa sianhai Dee Ifinado and
Baker is a characteristic parasite of the smaller
person bumble bee, Apis florea (Koeniger et al.,
1983; Mossadegh and Komili, 1986 and
Mossadegh, 1991).This honey bee parasite
species has plagued Apis mellifera, Apis dorsata,
and Apis cerana indica colonies, as proven by rare
assortments of this vermin in flotsam and jetsam
from base sheets of A. mellifera settlements in
India and Thailand and in flotsam and jetsam

from A dorsata provinces in
Thailand(Kavinseksan, 2003).. Also, E. sinhai
was placed between the sternites of A.

ceranaindica rambles in hives in Eastern India
(Panda et al., 1989). Prepping or cleaning
conduct of bumble bees (Apis spp.) is one of
numerous shielding constructions of bumble bees
that has been related with retreat from parasitic
vermin  (Guzman-Novoa et al, 1999;
Arechavaleta-Velasco and Guzman-Novoa,
2001; Koeniger et al., 2002; Kavinseksan, 2003,
2012, 2013; Kavinseksan et al., 2016). This habit
affects the reduce of vermin populaces indoors
honey bee settlements. Prepping habits with the
aid of A. dorsata and A. cerana closer to Tropila
elapsmercedesae and Varroa vermin has been
accounted for by a few scientists (Koeniger 1980;
and Rath, 1999; Kavinseksan, 2003). A. dorsata
has cultured prepping conduct, which expels bugs
from their our bodies and moreover executes
them, demonstrated with the useful resource of
the portions of harmed Varroa vermin (37.5%),
Tropila elapskoenigerum  (76%), and T.
mercedesae (73 — 93%) in flotsam and jetsam
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from A. dorsata provinces (Delfinado Baker et
al., 1992; Koeniger et al., 2002; Kavinseksan,
2003). A. mellifera personnel do show off
prepping conduct, then once more to a lesser
degree than A. cerana and A. dorsata (Boecking
and Spivak, 1999; Kavinseksan, 2003, 2012,
Buchler et al., 2010; Khongphinitbunjong et
al., 2012). The stage of Varroa parasites harmed
with the aid of the practice of getting ready habits
used to be round 30-98% The Primorsky in A.
cerana (Fries et al., 1996) and 12.3% in A.
mellifera (Fries et al., 1996; Kavinseksan,
2013). bumble bee (A. mellifera) has quality
prepping habits than the Thai monetarily family
honey bee (A. mellifera in Thailand) to expel
parasites from their bodies and moreover
slaughter  Tropilaelaps and Varroa bugs
(Kavinseksan, 2003, 2012, and 2013). The
ordinary stage of vermin that had harshly harmed
the two legs and physique in the flotsam and
jetsam from the Primorsky provinces (20.6% for
Tropilaelaps bugs and 51.1% for Varroa mites)
was greater than that of the Thai business states
(17.1% for Tropilaelaps bugs and 41.1% for
Varroa bugs) (Kavinseksan, 2012, 2013).

MATERIALS AND METHODS
Preparation of experimental
colonies

The current study was carried out at the
experimental apiary of EI-Sabaheia Research
Station (27.2831°N and 30.7632°E) and at the
City of Scientific Research and Technological
Applications in the Burj Al Arab region (30.9028
north, 29.5539 east), Alexandria, Egypt during the
two seasons of 2017 and 2018 using twenty
colonies in each year. The experiments were
conducted on four different hybrid local strain
queens including Italian hybrid, Carniola hybrid
and Egyptian hybrid from two different locations
(Upper Egypt and Alexandria).

honey bee

For each hybrid, five colonies were used
and acted as five replicates as follow:

1. Group (C): five colonies were headed by
carniolian hybrid queen's race from Cairo
governorate, agriculture research center.

2. Group (l): five colonies were headed by Italian
hybrid queens race from Cairo governorate
agriculture research center.

3. Group (E): five colonies were headed by
Egyptian hybrid queens race from upper Egypt,
Assiout governorate.

4. Group (E*): five colonies were headed by
Egyptian hybrid queens race from Alexandria
governorate, sabhiia research station

Eexperiment procedure
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a- Evaluation of varroa percentages on adult
workers and broods of honey bee colonies:

An approximate number of 400 to 500 worker
bees per colony were sampled by brushing them
off from the open comps through a large funnel of
paper into a wide mouthed jar contained 10%
detergent solution or 75% ethyl alcohol
((Shimanuki and Knox, 1991).

The jar was vigorously shaken for several minutes
and the dislodged mites were collected by passing
the bees and solution through a wire screen to
remove the bees and then sieving the solution
through apiece of cotton cloth. The cloth was
examined and mites were counted. The collected
bees on the wire screen were also spread on a
white surface to be examined for any attached
Varroa to bee.

To estimate the Varroa level of infestation by
using current widely used diagnostic methods the
naturally fallen mites during 24 hours, the mites
inside the sealed worker brood and the mites
attached to adult workers.

- Inspection of the sealed worker brood:
Samples of 100 cells from two sealed workers
brood combs were examined at random. The
worker brood cells were uncapped with a fine
forceps and Varroa mite was easily recognized
against the white surface of the pupa and then
counted (Martin, S. J. (1994). The percentage of
infestation was calculated by dividing the number
of the presented mites by the number of examined
cells (Sostenes et al., 2020.).

b- Analysis of grooming behavior:

Many mites die naturally when workers clean
themselves and other workers. Mites were fallen
and stuck on the paper which greased by
Vaseline. After 24 hour the vase lined paper were
collected and counted.

c-Analysis of hygienic behavior (pin killed
brood method):

About 100 random sealed brood determinate from
each colony, this brood were Killed by using sharp
pin. Percentage of cleaning cells were recorded
after 48 hours. The hygienic colonies and non-
hygienic colonies were determinate

RESULTS AND DISCUSSIONS
Assessment of the percentages of varroa in
adult workers and honey bee colonies' broods:

The purpose of the guessing experiments was to
determine the percentage of varroa infestation in
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the honey bee colony's covered brood, adult
workers, and grooming and hygiene practices.
The regular analysis of worker samples, both
adult and brood, from honey bee races infested
with varroa mites revealed significant differences
between the races. The data presented in Table (1)
and Figure (1) illustrates the percentage of varroa
infestation in covered brood. The Italian hybrid
had the highest mean infestation percentage
(19.20%), followed by the Egyptian hybrid (11%)
with the lowest infestation percentage. Carniola
and Egyptian (Upper Egypt) had the lowest
infestation  percentages (12.2 & 13.60),
respectively. These findings are consistent with
research conducted in 2013 by Taha and Al-
Kahtani, who examined the connections between
population size and worker brood rearing, colony
population density, and stored pollen and honey
production. They discovered that the robust
colonies had significantly higher populations,
worker sealed brood, stored pollen grain areas,
and honey production than the susceptible ones.
During clover, the stronger colonies produced
more honey (286.80 and 291.67%) and more
common beans (289.24%) than the weaker
colonies. There is a strong and excellent
correlation between the colony population, brood
location, and honey yield (Jevtic et al. 2009).

Owayss et al. (2013) discovered that the
greatest brood production was noted in the
summer, followed by the spring, winter, and
autumn, with a discernible difference between the
summer and every other season for the first year.
In contrast, summer, fall, and winter differed
significantly in the second year. demonstrated that
there was a strong and significant correlation
during the experimental period between the area
of unsealed brood and the quantity of pollen
collected. Queen-less colonies without any brood
were only able to gather small amounts of pollen.
Conversely, colonies with comparable areas of
unsealed brood collected varying amounts of
pollen at different times and places. Masry and
Abdelaal (2016) found that under arid land
conditions, there was a highly significant
correlation between the population of the colonies
and races under investigation, the stored honey
region, and the stored pollen vicinity.
Furthermore, there has been a positive correlation
found between temperature diploma, preserved
pollen, and stored honey. At some point during
spring and winter, Egyptian and Italian honeybee
colonies produced more employee brood.
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Table (1): The percentages of varroa on broods of selected honey bee colonies.* Strain of Egyptian

(Alexandria).
Strains
Replicates Hybrid Carniola local Hybrid Italian local Egyptian (upper Egypt)  Egyptian (Alexandria)
Percentages Percentages Percentages Percentages
Colony.No (%) Colony.No (%) Colony.No (%) Colony.No (%)
R1 Ci 8 Iy 31 E: 5 E.* 13
R2 C, 18 P 22 E; 4 Eo* 9
R3 Cs 13 I3 17 Es 15 Es* 22
R4 Cs 6 l4 12 E4 24 Es* 3
Rs Cs 16 Is 14 Es 20 Es* 8
Mean 12.20° 19.202 13.60° 11.00°
25
p—
§ 20 19.20
=
2
S 15 13.60
=) 12.20
g 11.00
2 10 -
wn
]
)
N
5
=9 0 h T T
Hybrid carniola  Hybrid Italian local ~— Egyptian (upper Egyptian
local Strains Egypt) (Alexandria)

Fig (1): The mean percentage of varroa on broods

table (2) and figure (2), which presents the mean
percentage of varroa on adult workers of four
different honey bee colonies—local hybrid
Carniola, Italian hybrid local, Egyptian (Upper
Egypt), and Egyptian (Alexandria)—is shown
with the data.According to the data, the strain of
hybrid Carniola local achieved the highest
percentage with a value of 3.55, ranging from
0.93:7.60, while the strain of Egyptian hybrid
Alexandria achieved the lowest percentage, with a
value of 0.70, ranging from 0.00:1.77). The
hybrid Italian local strain recorded a moderate
value of 2.67, ranging from 1.01:4.00, while the
Egyptian Upper Egypt strain recorded 0.79,
ranging from (0.00:1.27).The key finding is that
different races of honey bees under similar
environmental conditions differ in terms of
Varroa infestation levels, hygienic behavior, and
other population traits. Furthermore, in a subset of
these genetically varied colonies, mite-biting
behavior, a sort of grooming, has a worse
correlation with Varroa infestation levels than
hygienic conduct. A. m. syriaca, the commercially
less applicable southern bee, exhibits the lowest

infestation tiers and the widest ranges of hygienic
behavior, which supports the theory that (sub)
tropical bees have stronger defenses against
parasites (Bozkus, M. (2023). Kruskal-Wallis test
conducted in one direction: v2 = 3.76, d.f. = 1,
P<0.05. The biting performance locations were
split among the tested races: two colonies of A.
m. syriaca and one each of A. m. carnica, A. m.
caucasica, and A. m. anatoliaca. In A. m. syriaca
and A. m. carnica colonies (both races: 300 bees
tested, from three colonies), shaking and swiping
was previously observed at a frequency of 16.7%
in A. m. anatoliaca bees (200 bees tested, from
two colonies), and 30% in A. m. caucasica bees
(200 bees tested, from two colonies). These
percentages of shaking and swiping the 10
colonies to remove mites had not been found to be
correlated with the levels of Varroa infestation,
when For ten colonies for which all measurements
were completed, partial correlations between
ranges of defense and residual infestation
(controlling for colony population) have been
computed. The finding that hygienic behavior and
mite finding version in Varroa defenses among
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herbal populations in Turkey is consistent with
the observation of honey bee populations
surviving except chemical treatments, or
uninfested with mites in Europe and some other
place (Lamas Z.S. 2022) The poor correlation
between protecting mite biting and Varroa
infestation was once highly significant. The fact
that this version is presented under common-
garden conditions facilitates genetic variations in
ectoparasite defense mechanisms. According to
some reports, Apis mellifera scutellate Lepel tier,
the tropicalized Africanized honey bee, combats
mites more effectively than European bees. This
difference can be attributed to hygienic practices
and distinct behaviors like grooming, increased
swarming, and absconding .Extreme grooming
(shaking and swiping) used to be correlated with
lower mite infestation tiers in colonies; however,
biting was not immediately examined in a recent
study on grooming in Africanized, European, and
Russian bees and two selected traces [low (SL)
and excessive (SH) varroa populace lines of
Russian bees] (Guzman-Novoa et al., 2012).
Shaking and swiping, when considered separately
from biting behavior, were no longer found to be
correlated with infestation level in this study. The
use of mites in the assay arena is a key
methodological distinction between the two
investigations. Guzman-Novoa et al 2012.
included the mite on a bee's dorsal thorax.
Previous studies have shown that this method
biases the check in favor of shaking and swiping
and prevents the evaluation of biting. This study
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shows that the test is biased towards biting
behavior when the mite is placed on the area
ground, and it also makes it easier for the bees to
shake and remove the mite. Often times, as a
result, mites could no longer enter the bee's thorax
dorsum (Evans KC, Underwood RM, Lépez-
Uribe MM. 2022). The observation that the
frequency of shaking and swiping behavior
increases in colonies with higher infestation costs
could indicate the source of this behavior's
induction. Additional research is necessary to
fully understand the relationship between biting
and shaking/swiping behaviors, as this should
help us achieve new selection goals to increase
Varroa-resistant bees for beekeepers. It has been
demonstrated that genetic diversity in honey bee
colonies increases colony health and raises the bar
for hygienic conduct efficiency Seeley, 2007. It
has been noted that populations of honey bees in
Turkey differ genetically from European bees, but
not as much from African bees. However, prior
research for defensiveness and related traits)
suggested that a correlated set of qualities leading
to behavioral syndromes should have prevented
commercial bees from accessing any preferred
mite resistance mechanism. Thus, it is possible to
combine desirable traits for resilient and
productive bees, as evidenced by the colonies
from these four honey bee races' apparent
independence in honey storage, Varroa defenses,
and colony population characteristics.

Table (2): The percentages of varroa on adult workers of selected honey bee colonies.

Strains Replicates Percentages Mean
C: 141
C 1.58
Hybrid Carniola local Cs 6.21 3.55%
Cs 7.60
Cs 0.93
I1 2.48
P} 4.60
Hybrid Italian local I3 1.20 2.674%
4 1.01
Is 4.06
E: 1.27
E» 141
Egyptian (upper Egypt) Es 0.00 0.79°
Es 0.58
Es 0.67
E.* 1.77
Ex* 0.00
Egyptian (Alexandria) Es* 0.64 0.70°
Es* 0.63
Es* 0.47

* Strain of Egyptian (Alexandria).
LSD 0.05 =2.57
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Fig (3): numbers of the fallen varroa on sticky sheets.

1. Evaluation of Hygienic behavior for
different selected strains:

The data in table (4) and figure (4) show
that the highest mean of percent of dead brood
removed and uncapped after twenty-four hours
was for the Egyptian (upper Egypt) 40.33 which
ranged from (40:42), its mean that is hygienic
colonies. The lowest value was recorded for the
hybrid Carniola local strain 34.14 which ranged
from (30:39), its mean that is Non hygienic
colonies. The hybrid Italian local strain and the
Egyptian (Alexandria) recorded 34.49 and 39.65,
respectively. The results in table (4) and figure (4)
cleared the highest values of percent of dead
brood removed and uncapped was for the
Egyptian 94 (Upper Egypt) which ranged from
(98:95).

The lowest mean percent was recorded
for the hybrid Carniola local strain 79 which
ranged from (69:90). The Egyptian (Alexandria)
colony and hybrid Italian local strain recorded 92
and 80 after 48 hours, respectively, table (4)
figure (4).

The result in table (4) and figure ( 4)
cleared the mean percent of dead brood not
removed and uncapped after 24 hours. The
highest percent was recorded for the hybrid
Carniola strain 65.8 which ranged from (61-70).
The lowest value was recorded for the Egyptian
(Upper Egypt) 59.6 which ranged from (58-
61).The hybrid Italian local strain and the
Egyptian (Alexandria) recorded 65.6 and 60.2
respectively. The results of mean percent of dead
brood not removed after 48 hours illustrated in
table (4) and figure (4).

The values showed that the highest
value was recorded for the hybrid Carniola local
strain. 21 which ranged from (10-31) while the
lowest value was recorded for the Egyptian
(Upper Egypt), 6 which ranged from (2-10).The
hybrid local Italian strain and the Egyptian
(Alexandria) were recorded 20 and 8, respectively
table (4) and histogram (5).

Hygienic behaviour of honey bees offers more
than one benefits for beekeepers with no obvious
negative traits that accompany the trait. Breeding
stock can be selected for hygienic behaviour, and
installed strategies of queen rearing can be used to
produce massive numbers of hygienic queens
from a few breeder queens. Any race of bees can
be bred for hygienic behaviour.

Most colonies headed with the aid of queens from
business breeders have very low hygienic
behaviour, and solely a small share of managed
colonies nowadays categorical the behaviour. It
will be crucial to have many queen breeders that
will select for the behaviour among their personal
strains of bees to keep genetic variability inside
and among bee lines and to extend the behaviour
in the customary populace of honey bees.
Commercially accessible lines of productive,
hygienic bees would considerably advantage the
beekeeping enterprise by way of ameliorating the
results of AFB, chalkbrood and varroa; decreasing
beekeeper dependence on chemical controls, and
decreasing the contamination of bee merchandise
with pesticides and antibiotics. Selection for
hygienic behaviour should be a routine thing of
bee breeding.
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Table (4): The percent of hygiene on selected honey bee colonies using pin Killed method.
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. i Percent of dead brood removed and uncapped Percent of dead brood not removed
Strains Replicates
After 24 Mean after 24 After 48 Mean after 48 After 24 Mean after 24 After 48 Mean after 48
C1 34 80 66 20
C2 39 90 61 10
Hybrid carniok local C3 36 34.14 83 79.40 64 65.86 17 20.60
C4 32 75 68 25
CS 30 69 70 3
11 37 85 63 15
2 37 86 63 14
Hybrid Itakian local 3 34 3449 80 80.20 66 65.51 20 19.80
14 32 75 68 25
I5 32 75 68 25
F1 39 90 61 10
E2 41 95 59 5
Egyptian (upper Egypt) E3 ) 4033 08 93.80 58 59.67 2 6.20
E4 40 92 60 8
ES 40 94 60 6
E*1 39 90 61 10
E*2 41 95 59 5
Egyptian (Alexandria) E*3 40 39.65 94 92.20 60 60.35 6 7.80
E*4 40 922 60 8
E*5 39 90 61 10
LSD 0.05 = 2.80467538768 DF 24
Periods 2524.7875 .0000 *** MSE 9.233333

Main Plot Error 9.5875
Strains 32.844765 .0000 ***

LSA 2.72

LSB 2.80

Strains * periods 5.0036101 .0078 ** LSAB 3.96

Error 24 9.2333333

T 2.06
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Comparisons between four exceptional lines of
honey bees in the USA indicated that strains
selected only for usual hygienic behavior and
those selected for varroa sensitive hygiene
removed freeze killed brood at about the same
percent in 48 h. However, mites had been

CONCLUSION

The purpose of the guessing experiments was to
determine the percentage of varroa infestation in
the honey bee colony's covered brood, adult

removed to a lesser diploma in the strains selected
for everyday hygienic conduct (14%) than in the
group chosen for Varroa Sensitive Hygiene (66%)
(Danka, Harris, Villa, &amp; Dodds, 2013). This
suggests that beekeepers ought to select for each
behavior to get most sickness and varroa
resistance.

workers, and grooming and hygiene practices.
The regular analysis of worker samples, both
adult and brood, from honey bee races infested
with varroa mites revealed significant differences
between the races. The lItalian hybrid had the
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highest mean infestation percentage (19.20%),
followed by the Egyptian hybrid with the lowest
percentage (11%) and Carniola and Egyptian
(Upper Egypt) with moderate infestation
percentages (12.2 & 13.60), respectively.

REFERENCES

Abou-Shaara, H.F. and R.M. Tabikha (2016).
Morphological characterization and a
morphometry map for Varroa mites from
northwest of Egypt. Agron. Res. Mold. 49: 75-84

Akimov, LA, SV. Benedyk and L.M.
Zaloznaya (2004). Complex analysis of
morphological characters of gamasid mite Varro
destructor (Parasitiformes, Varroidae). Vest. Zool
.38: 57-66

Allen, M.D. and E.P. Jeffree (1956). The
influence of stored pollen and of colony size on
the brood rearing of honeybees. Ann. Appl. Biol.
44, 649-656

Al-Tikrity, W. S., AW Benton, R.C. Hillman
and W.W. Jr Clarke (2015). The relationship
between the amount of unsealed brood in
honeybee colonies and their pollen collection. J.
Apic. Res. 11:9-12.

Amdam, G.V. and S.W. Omholt (2002). The
regulatory anatomy of honeybee lifespan. J. Theo.
Biol., 216: 209-228

Aude, K.E., P. Armand, A. Francois, G.
Charlemagne, G. Georg, T. Manuelle and B.M.
Lamine (2016). Morphometric characterization of
parasite

Aumeier, P., P. Rosenkranz and L.S.
Goncalves (2000) . A comparison of the hygienic
response of Africanized and European (Apis
mellifera carnica) honey bees to Varroa-infested
brood in tropical Brazil. Genet Mo! Biol 23:787-
791

Aumeier, P. (2001). Bioassay for grooming
effectiveness towards Varroa destructor mites in
Africanized and Carniolan honey  bees.
Apidologie, 32:81-90

Awad, N.S., S.F.M. Allam , M.A. Rizk , M.F.
Hassan andA.Y Zaki.( 2011). Identification of
Varroa mite (Acari: Varroidae) parasitizing
honeybee in Egypt using DNA sequencing
morphometric and SEM analysis Arab J. Biotech.,
14: 41-48.

Balhareth, H.M., A.S. Algarni and AA.
Owayss (2012). Comparison of hygienic and
grooming behaviors of indigenous and exotic
honeybee (Apis mellifem) races in Central Saudi
Arabia. Int. J. Agric. Biol., 14: 1005-1008

(JAAR) Volume: 28 (4)

Boecking, A. and M. Spivak, (1999).
Behavioral defenses of honey bees against Varroa
jacobsoni oud. Apidologie 30: 141-158

Boecking, O. and M. Spivak (1999). Behavioral
defenses of honey bees against Varroa jacobsoni
Oud. Apidologie., 30:141-158.

Bozic, J. and T. Valentincic (1995). Quantitative
analysis of social grooming behaviour of the
honey bee Apis mellifera carnica. Apidologie,
26:141-147

Bozkus, M. (2023). Improving Honey Bee
Health: Evaluating Efficacy and Safety of Oxalic
Acid Vaporization Tactic for Varroa destructor
Control and Understanding Factors Triggering
European Foulbrood Disease

Buchler, R. (1994). Varroa tolerance in honey
bees-occurrence, characters and breeding. Bee
world, 75: 54-70.

Bichler, R., S. Berg and Y. Le Conte (2010).
Breeding for resistance to Varroa destructor in
Europe. Apidologie, 41(3): 393-408

Dainat, B., J.D. Evans, Y.P. Chen, L. Gauthier
and P. Neumann (2012). Predictive markers of
honey bee colony collapse., 7: €32151

Danka, R. G., Harris, J. W., Villa, J. D., &
Dodds, G. E. (2013). Varying congruence of
hygienic responses to Varroa destructor and
freeze-killed brood among different types of
honeybees. Apidologie, 44, 447-457.

Delfinado-Baker, M., W. Rath and O.
Boecking (1992). Phoretic bee mites and honey
bee grooming behavior. Int. J. Acarol. 18: 315-
322

El-Sarrag, M. S. A. (1993). Some factors
affecting brood rearing activity in honeybee
colonies in the central region of Saudi Arabia. J.
King Saud Univ., 5: 97-108.

Evans KC, Underwood RM, Lépez-Uribe
MM(2022). Combined effects of oxalic acid
sublimation and brood breaks on varroa mite
(Varroa destructor) and deformed wing virus
levels in newly established honey bee (Apis
mellifera) colonies. J Apicultural Res 1:1-9. Doi:
10.1080/00218839.2021.1985260

Fries, 1., W. Huazhen, S. Wei and C. S. Jin
(1996). Grooming behavior and damaged mites
(Varroa jacobsoni) in Apis cerana cerana and
Apis mellifera ligustica. Apidologie., 27:3-11.

Guzman-Novoa, E., R. Vandame and M.
Arechavaleta (1999). Susceptibility of European
and Africanized honey bees (Apis melliferal.) to
Varroa jacobsoni Oud. In Mexico Apidologie 30:
173-182

946



Guzman-Novoa, E., L. Eccles , Y. Calvete, J.
McGowan, P.G. Kelly and A. Correa-Benitez
(2010). Varroa destructor is the main culprit for
the death and reduced populations of over
wintered honey bee (Apis mellifera) colonies in
Ontario,

Guzman-Novoa, E., B. Emsen, P. Unger, L.G.
Espinosa-Montano and T. Petukhova (2012).
Genotypic variability and relationships between
mite infestation levels, mite damage, grooming
intensity, and removal of Varroa destructor mites
in

Gisder S, Genersch E. Direct evidence for
infection of Varroa destructor mites with the
bee-pathogenic deformed wing virus variant b,
but not variant a, via fluorescence in situ
hybridization analysis. J Virol (2021) 95:
£01786-20. doi: 10.1128/JV1.01786-20

Harbo, J.R. and J.W. Harris (1999b). Selecting
honey bees for resistance to Varroa jacobsoni.
Apidologie, 30: 183-196.

Harris, J. and T. Rinderer (2004). Varroa
resistance of hybrid ARS Russian honey bees.
Am Bee J. 144:797-800

Harbo, J. R. and JW. Harris (2005).
Suppressed mite reproduction explained by the
behaviour of adult bees. J. Apic. Res., 44: 21-23.

Jevtic, G., M. Mladenovic, B. Andelkovic, N.
Nedic, D. Sokolovic and R. Strbanovic
(2009). The correlation between colony strength,
food supply and honey vyield in honey bee
colonies. Biotechnol. Animal Husbandry, 25:
1141-1147

Kavinseksan, B. (2003). Defense Mechanisms of
Apis dorsata Fabricius and ARS Primorsky
Honey Bee Apis mellifera Linnaeus to the Bee
MiteTropilaelaps clareae Delfinado and Baker
Ph.D. Thesis Chulalongkorn University, Thailand.

Kavinseksan, B. (2012). Grooming behavior of
ARS Russian and Thai domestic honey bees
agains tTropilaelaps clareae and its sex ratio. J.
Apic., 27(1): 1-7.

Kavinseksan, B., S. Wongsiri and A.
Chotkitnusorn (2016). Defense mechanisms of
the original host bee, Apis dorsata Fabricius, to its
ectoparasitic mite, Tropilaelaps mercedesae
Anderson and Morgan (Acari: Laelapidae): a
review. Basic Res. J. Agric. Sci. Rev., 5 (1):5-16

Kavinseksan, B. (2013). Varroa mite killing by
grooming behavior of Russian and Thai honey
bee. J. Agric. Res. Ext., 30(3):1-13

Khongphinitbufljong, K., L.I. De Guzman,
M.D. Burgett, T.E. Rinderer and P.
Chantawannakul (2012). Behavioral responses

(JAAR) Volume: 28 (4)

underpinning resistance and susceptibility of
honeybees  to  Tropilaelaps  mercedesae.
Apidologie, 43: 590-599.

Kirrane M.J., L.I. De Guzman, T.E. Rinderer,
AM. Frake, J. Wagnitz and P.M. Whelan
(2012). Age and reproductive status of adult
Varroa mites affect grooming success of honey
bees. Exp. Appl. Acarol., 58: 423-430

Koeniger, N. and G. Koeniger (1980).
Observations and experiments on migration and
dance communication of Apis dorsatain Sri
Lanka. J. Apic. Res., 19(1): 21-34.

Koeniger, N., G. Koeniger and M. Delfinado-
Baker (1983). Observations on mites of the Asian
honey bee species (Apis cerana, Apis dorsata,
Apis florea). Apidologie 14:197-204

(Koeniger et al., 1983; Mossadegh and Komili,
1986 and Mossadegh, 1991)

Koeniger, G., N. Koeniger, D.L. Anderson, C.
Lekprayon and S. Tingek (2002). Mites from
debris and  sealed brood cells of
Apisdorsatacolonies in Sabah (Borneo) Malaysia
including a new haplotype of Varroa jacobsoni.
Apidologie, 33: 15-24

Lamas Z.S. Feeding behavior and distribution
of Varroa destructor on adult bees of Apis
mellifera. Doctor Philosophy dissertation.
(2022).

Locke, B. and I. Fries (2011). Characteristics of
honey bee colonies (Apis mellifera) in Sweden
surviving  Varroa  destructor infestation.
Apidologie, 42:533-542

Martin, S. J. (1994). Ontogenesis of the mite
Varroa jacobsoni Oud. in worker brood of the
honeybee Apis mellifera L. under natural
conditions. Experimental & applied
acarology, 18(2), 87-100.

Mossadegh, M.S. and A.B. Komili (1986).
Euvarroa sinhai Delfinado and Baker (Acarina :
Mesostigmata): a parasite mite on Apis florea F.
in Iran, Am. Bee J. 126: 684— 685.

Mossadegh, M.S.  (1991).  Geographical
distribution, levels of infestation and (Acarina:
Mesostigmata) in Apis folrea F. colonies in Iran.
Apidologie, 22: 127-134

Navajas, M., D. L. Anderson, L. I. Guzman,
Z.Y. Huang, J. Clement, T. Zhou, Y. Le Conte
(2010). New Asian types of Varroa destructor: a
potential new threat for world apiculture.
Apidologie, 41:181-193

Oldroyd, B.P. (1999). Coevolution while you
wait: Varroa jacobsoni, a new parasite of western
honeybees.

947



Panda, P., J. Padhi, U.K. Nanda and N.C.
Mohanty (1989). Record of Varro jacobsoni and
Euvarroa sinhaion, Apis cerana indica Fabr. at
Bhubaneshwar, Orissa, India, Ind. Bee J., 51
(59): 127-134.

Pileckas, V., G. J. Svirmickas, V. Razmaité and
M. Paleckaitis (2012). Efficacy of  different
ecological methods for honeybee (Apis mellifera)
Varro aprevention in spring. Vet.  Zootech.
59:65-70.

Pritchard, D.J. (2016). Grooming by honey bees
as a component ofvarroaresistant behavior. J.
Apic. Res., 55: 38-48.

Qaiser, T., M. Ali, S. Taj and N. Akmal (2013).
Impact assessment of beekeeping in sustainable
rural livelihood. J. Soc. Sci., 2: 82-90

Rath, W. (1999). Co-adaptation of Apis cerana
Fabr. And Varroa jacobsoniOud. Apidologie,
(30) : 97-110

Roode, J.C. and T. Lefévre (2012). Behavioral
immunity in insects. Insects, 3: 789-820.

Rinderer T.E., L. I. De Guzman, G.T. Delatte,
J.A. Stelzer, V.A. Lancaster, V. Kuznetsov and
L. Beaman (2001). Resistance to the parasitic
mite Varroa destructor in honey bees from far-
eastern Russia. Apidologie, 32: 381-394.

Rinderer T.E., JW. Harris, G. J. Hunt and
L.l. De Guzman (2010). Breeding for resistance
to Varroa destructor in North America.
Apidologie, 41:409-424

Ryabov, E. V., Posada-Florez, F., Rogers, C.,
Lamas, Z. S., Evans, J. D., Chen, Y., & Cook,
S. C. (2022). The vectoring competence of the
mite Varroa destructor for deformed wing virus of
honey bees is dynamic and affects survival of the
mite. Frontiers in Insect Science, 2, 931352.

(JAAR) Volume: 28 (4)

Sakagami, S.F. and, H. Fukuda (1986). Life
tables for worker honeybees. Res. Popul. Ecol.,
10:

127-139.

SOSTENES, Bahati. Contributions  of
Community  Based Natural Resource
Management to Livelihoods: A Case of

Villages Adjacent to Ikongoro Grumeti Game
Reserves. 2020. PhD Thesis. The Open
University of Tanzania

Shimanuki, Hachiro, and David A. Knox.
""Diagnosis of honey bee diseases.” Diagnosis of
honey bee diseases. 690 (1991).

Stanimirovic Z., S. Jevrosima, A. Nevenka
and V. Stojic (2010). Heritability of grooming
behaviour in grey honey bees (Apis mellifera
carnica). Acta Vet (Beog), 60:313-323

Seeley, T.D. (2007). Honey bees of the Arnot
Forest: a population of feral colonies persisting
with Varroa destructor in the northeastern United
States. Apidologie, 38: 19-29

Shimanuki and Knox, 1991

Stevanovic, J., Z. Stanimirovic, N. Lakic, N.
Djelic and 1. Radovic (2012).

Zhukovskaya, M. ,A. Yanagawa and B.T.
Forschler (2013). Grooming behavior as a
mechanism of insect disease defense. Insects, 4:
609-630.

Zhou, T., D.L. Anderson, Z. Y. Huang, S.
Huang, J. Yao, T. Ken and Q. Zhang (2004).
Identification of Varroamites (Acari: Varroidae)
infesting Apis cerana and Apis mellifera in China.
Apidologie, 35: 645-65.

948



(JAAR) Volume: 28 (4)

gr‘J’J‘ adlall

oy Juall (2 Cifpanionn cilicalag cNld o (g ) JLETH gda gand g Aal
Bl el daall il sbad)

dz‘lidl-“slﬂg‘ 3CL:“A"3:“=J‘J-.\°L_A“-&AN ZMQ\@LGMTWHB:\J‘ lﬁzua.:,;-_dj
Zaaall ae daal deaa Alla Galge
bl —43)3 drsla —aglall 30— (gl e aud-]
e dpaCali-dansall o3l Gigadl (S = clal) LlEy Cigas ol -2
s A,Cal) daals — LaL Ll dely3l) RS ) Alay a3

CldVly b Om A Ayl Jing W 1o, e a Juaall s st ) At I 48
Glai e g deju S Y Dbt 1l datle sa Balles (el pagll (8 daill i Y
DLE) (sae auiis and s duball 28 e gl Ldadll Chasioe ey JB ) a5 Lae caals
e el Aalial) Gl cual s Jeall dad Gljerise cilicalag Jaill Vs e 19,
Bl Gloles oy (allll Jleadl oy slaral Licasd) @y Cailshll 3 1o W) (gpae L)
399 o Il Aladl Juall Jad a0 Acaally cVeal) clie Jiad i€ duaddl)
Jaws i (%19.20) dba] dows Jacegia Aol Y] gl dansy VDL Gy ddasale cilidlas)
VoS5 (waall) yomn b Glal) cVaee cil€ Buals (%11) Gl eV aee BB (graall cuagl)
VLl Ll Solll a Ay 5 ey ) ALyl (s e 13605 12.2) dhawgie
& o Al dimall Lo Jacugia lof Cilaus (ean waa) aae Gl Ll sy L Aibdal) 58
Al Wl bl Catlshall (6 (40:42) C zshsiis 40.4 el cupdic s aof e d35iSa LS5 Ll
s e g LI e ahT Cus e (S e Gilias 383402 ddadl duagl) Yo\
ALY L) coagd) ADLAly (Aa€aYl) Lpadl ADL e US Glias .30:39 Jawgiall sl
degiiall dicanll o Jaugia iy (nan wra) Spadll B . Sl Je 39.85 34.4 clap e
Cun Aasd Jacegie i a8 dgdaad) 79 Vo)< Gaagdl ADLs W . (98:95) 50 <94 ddgasill
Lyad) spaxiadly dalaiall (o AdUady) diagl) DLW cilas deli 48 aayy (69:90) (o gl
O gy 65.8 Claws Lus el VoSl cpma AL cilSy L gl e 805 92 (Anaayl)
il sda i (61-58) op cinsliis 59.6 cialy (aweall) s b e Lad Bl ((70-61)
DL Cliasy el 24 2 lenhis o) Wl o5 ) ) dud) dicaall dogiall daaill Javsie )
65.6 sy o Ldad) Adhy) gl DL clias Laiy 60.2 dayy o (Lp2€aY)) Ljeadl
48 2as Ll 25 o 3 L) Aimall s Tagie el e VoIS Gdadl) dingll ADL) Clias LS
Slo 8520 (Aa€uyl) diyead) ADLAl ddadll AdUady) Cagll DA Calay Lolll Wy cde e
1052 o cngli Ally 6 g A JB (mall) L peadll DL s ety ¢ Ml

949



