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ABSTRACT

The population dynamics of the Varroa destructor mite in local bee colonies Apis mellifera intermissa
was studied for about two years (March 2016 to December 2017) in the Tizi-Ouzou region in northern
Algeria with a Mediterranean climate. Observations were made monthly on colonies treated against
varroa mites and have not undergone any acaricide treatment. The development of varroa populations
was monitored taking into account natural mortality, the rate of adult bees and brood infestation rate.
Our results show that the Varroa population is very important during the first year of study at untreated
colonies divided into two apiaries to register a slight decrease during the second year. In contrast,
treated colonies at site 1 have a high level of infestation despite being treated with Bayvarol® in
October 2015. Our results suggest that the level of Varroa infestation in the colonies varies according
to the climatic (seasonal) and internal conditions of each colony.
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Introduction

Varroasis is considered one of the most and adult bees, thus causing considerable
common and dangerous diseases. It is losses for beekeeping in the world and
caused by the parasitic mite Varroa particularly in Algeria [3]. Indeed, trade
destructor which parasitizes both brood (sale of queens and swarms) and
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transhumance have resulted in the
distribution of the parasite spread from
Asia to Europe and America [1]. In
Algeria, this parasitosis appeared in 1982
and since several acaricidal molecules
have been used but Varroais observed in

the colonies all the time.

In order to develop a better strategy for
controlling this parasite, study the host-

parasite relationship study must have

Materials and Methods

Presentation of the study environment

Our study was conducted at 28 colonies
spread over two sites, each with two
apiaries contain 7 hives in each. of 7 hives
each:

- Site 01 is located in the region of Sid Ali
Bounab at an altitude of 400m contains
Apiary A whose hives are not treated
against the Varroa parasite for more than
three years and Apiary A ‘'whose hives are
treated in the month of October 2015.

- Site 02 is in the village Azib Ahmed at
an altitude of 200m; it contains the Apiary
B whose hives have not been treated for
more than three years and the Apiary B’

whose beehives are treated in October

priority. In Algeria, little work is done on
the dynamics of the Varroadestructor [2,3]
For this purpose, we have been interested
in this study in the development of Varroa
populations in colonies already treated
against this parasite and in colonies that
have not been treated following the
seasonal evolution of this parasite in the
brood, on the ground adult bee as well as

natural mortality.

2015. The study took place during the
period from March 2016 to November
2017.

The study stations are characterized by

- a mild spring with average temperatures
ranging between 12 ° C and 19 ° C in 2016
and 14° Cand 21 °Cin 2017;

- a hot summer with average temperatures
ranging from 24 ° C to 27 ° C in 2016 and
from 26 ° C to 29 ° C in 2017,

- Quite significant rainfall in the month of
March of the year 2016 with 185mm and
very low in the month of March 2017 with

29mm.

Three parameters were studied
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-Brood Infestation Rate (TIC): Every 3
weeks, a sample of 25cm2 emerging is

opened to determine brood infestation rate.
[4]

-Infestation rate of adult bees (T1A): about
100 bees per colony were sampled and
poured into a 70° alcohol solution. After
the bees are dead, the mixture (alcohol +

bees) is agitated well so that the varroa can

Results and Discussion

Dynamics of the bee population

The highest number of cells in the
operculum brood was recorded in June of
the first year in apiaries B and C with a
peak of 23785.71 and 20765.14 alveoli
respectively. While during the second
year, we find that brood development
marks a slight regression in all apiaries.
However, the colonies of the 4 apiaries
marked their peak of evolution in June

be detached from its host [5]; thereafter we

count the varroa found there.

- The natural mortality of Varroa : Each
hive is equipped with a lange, coated with
greasy material, placed on the floor (the
plateau) of hives. Each lange is protected
by a metal grid preventing bees from
accessing it. The count of dead Varroa is
done every three weeks throughout the
studyperiod.

with the highest average rate of cells
recorded at the Rucher B with 18225.14

alveoli.

However, the highest average number of
bees is 29542.89 bees recorded during the
month of June 2016 at apiary C and there
are 23500 bees at apiary B at the end of
summer 2017 (Figure 1).
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Figure 1. Evaluation of number of cells of the brood capped at the level of the 4 studied

apiaries

Dynamics of the varroa population

Brood infestation with Varroa shows a
very significant difference between the
two years of study and between apiaries.
However, the highest ICT is recorded in
June of 2016 at the B 'Api with an average
of 17.43%. However, during the 2017

30

season, the brood infestation rate is very
high in apiary B, with an average of
23.90% registered in July. For apiary A,
ICT is very important in June 2016, when
an average value of 15.71% was found,
while apiary A 'recorded a peak of 9.05%
in July of the second year (Figure 2).
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Figure 2. Evaluation of brood infestation rate (TIC) at the four study apiaries
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For the adult bee infestation with varroa,
we notice that the TIA is very high during
the year 2016 in all the apiaries. It also
shows that bees from apiaries A and B are
the most infested and record an average
TIA of 11.81% and 10.95% respectively in
November 2016. However, in the second

14

year the TIA will decline in the Apiary B
and B 'and A with average rates of 8.72%,
7.83% and 6.29%, recorded in September;
while at Api A ', the TIA reached its
maximum of 5.28% in November (Figure
3).
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Figure 3. Evaluation of varroa phoretic in the four study apiaries

The comparison of data on changes in
natural mortality rates of the Varroa
destructor during the two years of study
shows a gradual increase from March to
the September. It also records a highly
significant difference between the two
years of study and between apiaries. In
fact, untreated apiaries A and B record,

respectively, an average mortality peak of

711.29 and 890,86 moth in September
2016. In the second year (2017), the
mortality rate falls slightly in apiaries A, B
and C; while at the level of the treated
apiary (A "), the average mortality rates
continue to increase to record the
maximum of 606 Varroa in September

(Figure 4).

Cite as: HABBI-CHERIFI, A; ADJLANE, N; MEDJDOUB-BENSAAD, F; HADDAD, N (2019), Dynamics of the
population Varroa destructor at the Level of Local Bee Colonies Apis mellifera intermissa in the North Central of Algeria,

Mellifera, 19(2):33-42.

37



Mellifera 2019, 19(2):33-42

1000 -
900 -
800 -
700 -
600
500
400 |
300 -
200 -
100 -

Natural mortality

ApiaryA

ApiaryB

Monts of the year

Figure 4. Evaluation of natural mortality in the four study apiaries

In this study, we studied the population
dynamics of varroa mites in colonies
treated against this parasite and colonies
that have not been treated. We found that
the evolution of the bee population and the
varroa population differ from one period

to another and from one apiary to another.

From the end of March, the queen begins
to lay eggs and the colonies resume
activity until they reach their peak in June
and July in all apiaries. This period
coincides with the presence of honey
resources (pollen and nectar) food source
bees. Then from the end of September, the
pollen resources decreases, the queen
slowed the laying and the population of
bees goes well. The development cycle of

the Apis mellifera intermissa race is

determined by exceptional and seasonal
climatic contrasts [6]. Thus, the evolution
of the colonies depends on the flowering,
the location of the hive and the behavior of
the workers as well as the queen [7]. The
activity of the colony is also influenced by
the climatic conditions [8,9]. Indeed, we
found that the colonies studied are more
developed during the 2016 season than in
2017. The high temperatures recorded
during spring 2017 seem to hinder the
activity of the bees. Variable climatic
conditions also  cause year-to-year

differences in colony development [10].

On the other hand, the presence of brood
favors the development of the varroa
population [11]. Indeed, during the first

year, the brood is very important which
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favors the entry of the founder into the
cells to reproduce. It is also noted that the
TIC during the two seasons of our study is
at its maxima in June and July. The
number of varroa in the brood is related to
the season and the availability of brood in
the hive [12, 13].
report that climatic effects on brood

Many authors also

production have a significant influence on
the growth of brood varroa populations
[14, 15].

In the Mediterranean climate of California,
the growth of parasite populations is not
due to a high reproduction rate but to the
possibility of Varroa breeding
continuously in the brood which is present

almost all year. [16]

However, colonies of untreated apiaries
(RA and RB) show significant ICT that
differs from one year to another and from
one period to another. Indeed, it is higher
in June of the first year for the A apiary
while at the apiary B, it reaches its
maximum in July of the second year. This
can be explained by the fact that in a cell
we can find more than one individual
Varroa. A varroa female can lay up to
seven eggs in the drone cells and six in the
worker's alveoli [17]. Nevertheless, during
the first year at unprocessed apiaries, the

TIA increases each colony is infested at its

level according to the factors of tolerance
and resistance specific to it [18]. On the
other hand, the difference in colony
infestation from one year to the next may
be due to the fact that workers show much
more delousing behavior than other

colonies.

The decrease in the varroa population
during the second year may also be related
to high temperatures. reports that
experiments have been conducted on the
use of heat against varroa mites to find the
temperature and duration of treatment that
can reduce the number of mites without
killing bees. He also notes that in some
countries, such as Algeria and Morocco,
bees manage to cohabit with varroa mites.
The dynamics of development of the mite
is slowed by the temperature of the brood

remaining higher than 36 ° C [19].

In Mediterranean climate, a high mortality
of varroa was recorded; while in the case
of semi-arid and arid climates with hot
summers, it has been found that high
temperatures have a detrimental effect on
mites. Climate and phenology are two
factors that can control the population
dynamics of Varroa [2, 20, 21]. However,
we note that despite the high infestation
rates of the colonies studied, they remain

active and rigorous.
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In addition, we have recorded that the fall
of mites has continued during the winter,
but with low rates, perhaps because the
remaining phoretic mites are firmly
positioned between the bee segments [22].
We notes that in winter, compared to
summer, a smaller number of adult female
offspring are recorded, which is due to the
high mortality level of male offspring [23].
Nevertheless, in winter, a number of mites
continue to leave the colony as they fall
with dead bees outside the hive [22].

Conclusion

It appears that the life cycle of Varroa is
linked to that of its host. It is closely
related to the seasonal and internal
conditions of each colony. In fact, the
population of the parasite increases during
the spring period then decreases from
September parallel to the decrease in the
size of the colony and the amount of the
brood of the bee Apis mellifera intermissa.
In addition, untreated colonies appear to be
more resistant to varroa mites, since they
have not been treated for a long time and
do not show signs of weakness or

deformations of the wings, which leads us

On the other hand, in the apiaries treated, a
reinfestation of the colonies is very
remarkable in the apiary B 'which has
during the first year preceding the
treatment a very high infestation rate
compared to the apiary A', at the level of
the apiaries treated. of which the
development of varroa is progressive until
reaching the maxima towards the second
year. Reinfestation of these two apiaries
indicates a decrease in the effectiveness of
the Bayvarol® chemical treatment with

which they have already been treated.

to suppose that our breed is endowed with
a certain behavior. considerable hygienic.
On the other hand, the weakness of the
efficiency of  chemical  treatment
bayvarolis to report, because the already
treated colonies are always infested by the
varroa. Therefore, it is necessary to think
about developing an integrated control
strategy against varroasis by looking for
alternative methods of control that will be
economical, do not contaminate the
products of the hive and all this to

safeguard the honey bee Apis mellifera.
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Cezayir'in Merkez Kuzeyindeki Apis
Lokal An

destructor

mellifera intermissa

Kolonilerindeki Varroa

Populasyon Dinamigi

Oz: Apis mellifera intermissa yerel ar

kolonilerinde Varroa destructor

akarlarinin ~ populasyon  dinamikleri,
Akdeniz iklimi olan kuzey Cezayir'deki
Tizi-Ouzou bolgesinde yaklagik iki yil
(Mart 2016 - Aralik 2017) caligildi. Varroa
akarlarina karsi tedavi edilen kolonilerde
aylik olarak gdzlemler yapildi ve herhangi
bir akarisit tedavisi uygulanmadi. Varroa
populasyonlarinin gelisimi, dogal
mortalite, yetiskin ar1 orani (TIA) ve yavru

istilas1 oran1 (TIC) dikkate alinarak izlendi.

Elde ettigimiz sonuglar, Varroa
populasyonunun, ikinci yil boyunca hafif
bir diislis kaydetmek igin iki ar1 olarak
ayrilan igslenmemis kolonilerde ¢aligmanin
¢ok  Onemli
karsilik, Ekim

2015'te Bayvarol® ile tedavi edilmesine

ilk  yilinda oldugunu

gostermektedir. Buna

ragmen RB'de tedavi edilen koloniler
yiiksek bir istila seviyesine sahiptir. Oysa
ar1 kovanindaki akar miktar1 2017 yilinda
azami seviyelere ulagmak i¢in kademeli
olarak artmaktadir. koloniler iklimsel
koloninin  i¢

(mevsimsel) ve  her

kosullarina gore degisir.

Anahtar  Kelimeler:  Apis  mellifera

intermissa, Varroa destructor, dinamik
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