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PREFACE

This text describes and often crificises
some ways of struggling against Varroa
jacobsoni Oudemans, the parasite
menacing the survival of honey bees and
thus also the food chain. Our best honey
collector and least dangerous species for
the beekeeper: Apis mellifera mellifera
named ‘abeille noire’ in Europe and
‘common western bee* in the USA, is
particularly vulnerable to thisparasitism.
I wish to thank Pierre Bresc, the beekeeper
who allowed me to study in his apiary,
Professor Michel Bounias who
transmitted me much information about
the Varroosis and whose comments upon
this paper were very useful, Daniel
Holender, Régine Kolinsky and Monique
Radeau: in order to permit me to work on
thefield, they gave my lectures on ethology
during one year.

INTRODUCTION

round 1960, the common
western bee, a better honey

and pollen collector than

the Asian species (Apis

mellifera Cerana), is imported into
China in order to increase the
production of these foods on the Asian
continent®4!. But most hives of these
imported bees die because, unlike the
Asian bee, the common western one
does not defend itself in all efficient
against Varroa jacobsoni Oudemans, a
honey bee mite rather frequent in Asia.
The common western bee workers
don’t remove the varroa females from
their sisters’bodies whereas the Asian
workers do®. The temperature in their
hives is nearer to varroa’s preference
than the temperature in those of the
Asian ones?, Their haemolymph
contains a greater quantity of juvenile
hormone, favourable to the parasite’s
development® and they rear relatively
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more drones than Apis cerana. And,
the female varroa lays its eggs in the
bees’ brood cells but prefers those
containing male rather than female
offspring. The former cells are larger
and diffuse pheromones which it likes
better?>4,

For these reasons, Apis mellifera
mellifera suffers much from the
damages caused by varroa to its nests.
The male parasite does not directly
hurt the bees: it does not eat, fertilises
one or more females (disagreement
about their number in the literature)
and then dies. But the female mite
feeds herself with the bees’, the
drones’ and eventually also with the
gueen’s haemolymph, sometimes
already during their development in
a brood cell and during their adult
life. Simultaneously, she injects a
substance into the host that could be
anaesthetic, anticoagulant and/or
digestive?. Contaminated in this, way,
the bees’ life span decreases’*. They
emerge mutilated from their brood
cell where they have been
contaminated (shortened abdomen,
deformed wings and underdeveloped
hypopharyngial glands: 13). Varroa
also exerts indirect disastrous effects.
The contaminated insects become
more vulnerable to other pathogenic
agents as well as to intoxication by
pesticides (unfortunately frequently
used) and serious alterations of their
behaviour may occur. Their ‘cluster’
formed around the queen during
winter are sometimes so agitated that
rest becomes impossible. In suchcases
the bees remain awake and their
queen goes on laying eggs which
allows the varroa females to pursue
their reproduction and expansion'>*.
In addition the work in the hive often
loses its organisation in a spectacular
way and another most surprising
change in the bees’ behaviour can be
observed: they steal the food reserves
belonging to neighbouring hives*.

From 1960 onwarlds, varroa

progressively invades several
countries more and more distant from
each other®¥'557 probably because the
international sales of bee swarms and
gueens progressively also increase
and because the hives are transported
by their keepers over greater and
greater distances. The ecologists fear
for the bees’ survival, a necessary link
of the food chain, their foraging
mainly assuring the crossed
pollination of numerous plants,
And, varroa’s expansion goes on
despite the numerous arms used
against this animal. This battle, in the
way it is actually engaged, thus seems
hopeless.

SHORT-COMINGS AND
QUALITIES OF ANTI-VARROA
METHODS.

The following text may require one to
consult the following table,
summarising the development of a
worker bee in a brood cell
contaminated by a varroa female
going through a reproductive cycle.
We shall discuss seven anti-varroa
remedies, immediately mentioning
that the four first ones (the use of
pesticides, the infested bees’ exposure
to heat that Kkills varroa from 45°C.
onwards, the attempts to attract the
parasite into a death trap and the
bees’ powdering with fine dusts in
order to hinder varroa’s adhesion on
its hosts), all have, besides from their
specific limitations, a serious common
weakness. They can not possibly
influence the numerous parasites in
the operculated brood cells of the hive,
where their reproduction takes place
and where they go on to parasite the
larvae and the nymphs of bees and
drones which will be contaminated
by several varroa females as they
emerge and contaminate the other
insects in the hive.
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serious infestation for a reason already
mentioned: the hive being unable to
cluster, their queen goes on laying
eggs which allows varroa to pursue
its reproduction. The second
procedure, at first view more
) judicious, also presents
2 disadvantages. The separation
3 ava between the bees and their queen may
4 seriously alter their behaviour. In
5

6

7

vorker bee | varroa mother other events

varroa offspring

‘g8

‘orphan’ hives (without a queen), the
bees ‘weep’ and isolated queens
behave in the same way. They emit a
particular sound that, until proof of

enters brood cell operculation

9 Oh lays female egg i the contrary, has never been heard in
103h 1ymph male egg [*** other circumstances*?, In addition,
:;2: ;:2::22;3 the Wpr_ker bees may start_laying
13 12h female egg 4 unfertilised eggs engendering an
14 15h female egg 5 overpopulation of drones,

15 incompatible with an organisation
daughter 1 adult assuring the hive’s survival”. Finally,

son adult fertilisation of varroa mother this method needs to be combined

birth leaves cell

(if not too old)

daughter 2 adult
daughter 3

daughter 4 adult,
4 adult daughters
leave the cell.

and/or of daughter 1****
fertilisation of daughter 2?
fertilisation of daughter 3?

fertilisation of daughter 4?
son dies or did so before****

1. Pesticides.
These treatments present, in addition
to the shortcoming just mentioned,

other serious inconveniences.
Acaricides as well as their residues
are dangerous for bees andbeekeepers
and they pollute honey and pollen by
their deposits in these products.
M’'Diaye and Bounias®* have proven
that Fluvalinate and Amitraze, rather
popular pesticides, although often
advised® and proclaimed harmless®,
do, on the contrary, poison the bees in
an alarming way. Their physiological
state becomes sub-lethal and
incompatible with work demanding
great energy. Foraging may thus
become impossible and, as a
consequence, the decrease or
disappearance of their pollination
activity may endanger the survival of
plants. The effects of two acaricides,
Amitraze and Fluvalinate, is biphasic,
small doses producing more serious
effects than large ones. The toxicity of
acaricides has been proven but not
their efficiency. The studies dealing
with this topic have only shown that
their effects on varroa are limited (‘at

fork): part of the parasites survive
because they rapidly become resistant
to the pesticide by transforming it
biochemically*#47. The chemists
must therefore continuously find new
formulae. On the market, the
appearances of Folbex (bromopylate
in fumigenic paper), Anti-varroa
‘Schering’ (Amitraze), Périzin ‘Bayer’,
Klartan, Apitol and Apistan (tissues
impregnated with Fluvalinate) have
rapidly succeeded one another.
Several beekeepers deplore their
inefficiency like, for example, Jean-
Prost?22 did for the use of Amitraze.
Since pesticides can not influence the
numerous varroas in a hive’s brood
cells, some beekeepers use these
chemicals in the absence of insect
offspring; during the winter, when in
principle, there should be none since
the bees and their queen are normally
inactive or at moments when they
have either removed the brood from
the hive or artificially stopped the
gueen’s egg-laying by removing this
animal from the hive or by putting it
in a small cage within the hive®. The
first method leads to failure in case of

with other difficult manipulations in
order to be efficient in the long term.
Without brood cells in a hive, avarroa
female is unable to lay eggs. Thus, if
the queen’s egg-laying is blocked
during 15 days (maximum duration
of the bees’ brood cells’ operculation
plus one day) there will be no varroa
offspring at all in the hive. The use of
pesticides at such a moment may thus
kill a relatively great number of
parasites but we remain with the
problems of their toxicity, of their
‘fork’ efficiency, and with that of a
new possible contamination of the
colony by the workers susceptible to
carry parasites when they return into
the hive after foraging. Beekeepers
regularly transport their hives to good
foraging sites, which are over
congested with other hives. Therefore
foragers from contaminated and from
uninfested hives may visit the same
flowers and this may allow a varroa
female to ‘jump’ onto a clean host (as
it frequently does, attracted by
pheromones it prefers and by the
electrical-magnetically charges
carried by bees: 43). Thereafter, she
may then travel with its new host to a
previously varroa-less hive. But,
varroa’s development being about
three times faster than that of
beegl#15seealso table g 1ch an arrival, even
of a single non-fertilised female can
rapidly contaminate the whole hive
(this female may lay an unfertilised
egg which will develop into a male
that will fertilise her and permit her
then to give birth to females: 46). In
order to avoid these contaminations,
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a beekeeper should thus treat all his
hives with pesticides within a time
interval as short as possible and avoid
to place them within the proximity of
another beekeeper’s hives at a
distance that is greater than that of
the bees’ longest possible travelling
capacity. But, if necessary, these
insects may forage flowers at (at least)
10 km away from their hive® %,

2. ‘Thermotreatment’.

Heller®, Khmara?, Patzold & Ritter3®
as well as Stell® tried to eliminate
varroa by exposing the contaminated
bees to heat. The temperature lethal
for the parasite being above that at
which the wax cells of the bees melt
(45°C.), the procedure is laborious.
The beekeeper must drive all the
insects from a contaminated hive and
lead them into an enclosure heated at
47°C during 10 minutes®. Thismethod
only relieves the bees and the drones
of the pests for a short while. Once
back in the hive they may rapidly be
contaminated again by newly
emerged insects invaded by (usually
several) parasites (see table).

3. Attractive traps for varroa.

Some researchers tried to manipulate
varroa by attracting the females into a
trap containing bees’ (preferentially
male) crushed brood, diffusing
pheromones they like*. The
procedure is of course time
consuming and difficult to cover with
a beekeeper’s numerous tasks. In
addition, | ignore whether this method
has been tested on the field or only in
the laboratory where, often, a remedy
is easier to apply and more efficient
than in natural conditions. Scientists
can more easily than beekeepers
control important variables for a
hive’s survival.

4. Fine dusts on the bees.

Ramirez® tried to clear varroa from
its hosts by dusting the bees with
several kinds of powders (glucose, a
crushed pollen substitute, flour, talc,
etc.) in order to render the varroa
female’s cuppings*, one of its means
for adhering onto its host, inefficient.
He reports good results for the use of
this remedy in laboratory conditions.
Glucose was, after some hours,
successful in all cases: no more varroas
on any of the treated bees. The other
powders were slightly less powerful
(success varying from 87 to 97%). But

we may legitimately question the long
term benefits of the procedure. It
would be normal that a bee full of
dust, will soon start energetic self-
grooming. The possibility that this
activity causes varroa to leave its host
for a short while only, remains open.
Finally, powdering bees with dust
(including talc!) does not seem too
safe for their respiratory system.

5. Anti-varroa (‘Schmidt’'Schen’)
frames.

This procedure® aims at shortening
the workers’ and the drones’
development in order to shorten the
time during which varroa’s
reproduction can go on. The
beekeepers replace thenormal frames
in the hive by others with enlarged
cells. The queen always lays female
eggs in the numerous small and male
eggs in the relatively few large cells of
a normal frame but, when only the
enlarged cells are available, a change
in this behaviour occurs. The queen
nevertheless lays a majority of female
eggs in the anti-varroa frames. Since
the worker bees provide these cells
with more food than the small cells of
a normal frame, the female larvaes’
and nymphs’ maturation is
accelerated: it lasts in between
seventeen and nineteen days instead
of twenty one under normal
circumstances. The users of these
frames thought that this would stop
varroa’s reproduction, probably
because they were unaware of the
progress realised by studying the
parasite’s development. But, when
consulting the table above, it is
obvious that worker nymphs aged
between seventeen and nineteen days
can already be contaminated by one
or more females among which at least
one is fertilised. We thus can,
unfortunately, only conclude that, in
a hive with anti-varroa frames, the
varroa female gives birth to less
offspring than in a normal one.

6. Hybridisation or selective
breeding.

Some beekeepers cultivate hybrids
from two sub-species among which
one is more resistant to varroa than
the other, or selective breeding of bees
possessing a defence against the
parasite. For example, Trégarot>®*!
crossed the black and the Asian bees,
hoping that their hybrids would
inherit the Asian superiority. Guth®

systematically  selected bee
populations practising the shortest
possible operculation time of their
brood cells. Some remarks are
necessary. Firstly, misunderstanding
the forager bees’ dances indicating a
foraging source is likely to occur in a
hive where hybridisation is practised
because all different (sub)species
dance in, at least slightly, different
ways®*, This of course will hinder
the organisation of the colony’s work.
Secondly, a hybrid is not necessarily
superior to its parents, the contrary
may happen (some hybrids are less
well adapted for surviving than each
of their two parents). Finally, 1 am
afraid that selecting bees for a short
operculation time will not help more
than the use of an anti-varroa frame.
A varroa female may, in good
conditions (cf. legend of table above)
have adult offspring on the fifth day
following its cell’s operculation. It will
of course be impossible to cultivate
by selective breeding, a population of
bees operculating their brood cells
during an even shorter period.

7. Feeding contaminated bees with

organic cupric salts.

An anti-varroa method, much more
subtle than all the other ones, has
been designed and tested (in the
laboratory and on the field) by
Popeskovic and Bounias!?37,
Appropriate doses of copper sulphate
or, even better, of copper gluconate
are added to the hive’s food. A varroa
absorbing the haemolymph of a bee
or a drone nourished in this way, is
asphyxiated within some days.
Indeed, varroa’s respirationis assured
by external membranes (peritremes)

and by particular cells
(haemocyanins) transporting the
oxygen to its whole organism. Copper
salts ‘block’ these cell’s activity and
are harmless for the bees because their
respiration is assured by a tracheal
system. The toxicity of copper
sulphate is virtually absent for bees
provided that their diet is sufficiently
rich in pollen. If not, they will suffer
from a slight excess of sugar in their
haemolymph347343, Bees fed with
copper gluconate apparently do not
suffer at all, they are, on the contrary,
in a physiological state of ‘hormesis™,
favourmg longevity and protecting
against intoxication by Amitraze,
Fluvalinate and probably alsoby other
pesticides”*67.
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Good results are obtained with this
method in cases of low or moderate
contamination of a hive by varroa.
Unfortunately the procedure becomes
inefficient when there is acute
parasitism®. Copper sulphate and
gluconate kill varroa within some
days (five on average) but such a time
lapse still allows a certain proportion
of their females to lay eggs (at least
one: see table).Therefore the treatment
can not exercise a ‘choc’ effect. When
the parasites are too numerous in a
hive, they reproduce themselves more
rapidly than the chemicals’ effects
they endure. Nevertheless’ the bees
treatment with copper gluconate is,
even in such cases, advisable because
it helps them overcoming intoxication
by pesticides®.

Popeskovic and Bounias’ method has
been criticised by some researchers
who say that varroa possesses a
‘differentiated’ tracheal system, that
such an equipment is incompatible
with the presence of haemocyanines
in its haemolymph and questions the
usefulness of the bees’ treatment with
copper salts. Varroa tracheal system
is composed by five anterior and four
posterior ramifications in junction
with each other at three levels®4, At
present, we completely ignore
whether this system can or can not
oxygenate varroa’s organism entirely,
lacking physiological data on this
point. But, it is certain that, without
the presence of haemocyanines in the
parasite’s haemolymph, it becomes

impossible to explain the success of
Popeskovic and Bounias’ remedy in
cases of low and moderate
contamination of a hive. The criticism
is thus at least partly unjustified.

CONCLUSION

The struggle against varroa, as
actually engaged, is useless. Varroasis
is now a ‘quasi’ universal (‘mondial’?)
problem, which is not surprising.
Feeding the bees with copper
gluconate is the only non-polluting
and possible remedy available to the
beekeeper for fighting against the
parasite. But this method is only
successful when the hives are not too
seriously contaminated. What then
should be done in case of intense
parasitism? Some (if not most)
beekeepers, | assume, will use
pesticides. They may benefit from an
amelioration: protect their bees
against poisoning by these chemicals
by simultaneously adding copper
gluconate to their food. Nevertheless,
this does not rule out other
undesirable consequences: the
pollution of the environment , the
‘fork’ efficiency of the pesticides and
the danger of new contamination of
the hive by newly emerged bees and
drones and by returning foragers. For
these reasons, the creation of new
remedies is essential. But this will
imply some changes in our research
strategy. | proposed the following
ones in an article not yet published.

Firstly, we should not systematically
try to Kill varroa in order to learn
more about its behaviour and
particularly about its communication.
Such studies are now feasible.
Researchers design and progressively
ameliorate an artificial feeding
system: a membrane through which
the female varroa accepts to absorb
an artificial haemolymph?®®1, At the
same time, the attempts to rear the
parasite in laboratory conditions are
progressing2, The knowledge of an
animal’s way of communicating may
allow us to interact with that animal
without polluting the environment
(for example, by exposing it to the
alarm signal of its species, we may
cause it to flee). Secondly, such
remedies should be used preventively
(before the parasites invade the hive
and particularly its brood cells).
Finally, research in this field needs
collaboration between beekeepers
and scientists. Beekeepers possess
important knowledge with regard to
the problem of Varroasis, often
transmitted without texts and on the
other hand, scientists obtain equally
important data which are not always
transmitted in a way that is accessible
to beekeepers. B

*Ventouses in French: organs exerting
a sucking or pumping action; in
varroa’s case they, in addition, secrete
a kind of glue favouring even more its
adhesion onto the host.
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HAPPY

HIVE

SALTS@

MAKE THE MITE FEEL BLUE

*Feeding organic cupric salts in the spring and autumn
asdirected every year will result in a happy hive and
very low levels of mite infestation.

If a hive should become neglected for whatever reason,
or a beekeeper takes charge of a hive severely infested
with varrea(several thousand mitesdefor med bees seen
30 or more natural mite falls a week during the season)
then the hive should be fed two doses of the salts a mont!
apart any time during the season April to October.
*Treat every hivein the apiary twice a year as directed
even I mite levels are very | ow, asreinvasion
(particularly in the autumn) is a serious problem.
*Happy Hive Saltsareideal for feeding to swarms at
the timethey arehived.

*\What a beekeeper puts into a hive matters as far asthe

pureimage of heney is concerned with the public and
for the well-being of the bees.Happy Hive Salts are
the only tratment for varroa that fulfils both criteria.

FACTS

*Bees prefer syrup with salts than without.
*Efficiency is not brood dependent& works

in sealed brood and on the bee.

*Salts continue working over several months.

*Salts are not toxic to bees even at high doses.

*Salts have a hormetic effect on bees.

*Mite numbers never rise above very low levels.
*Treatment has a stimulating effect on hive strength.
*Salts are not toxic to people,;mammals need copper.
*Salts protect bees against poisoning from pesticides.
*Varroa i Sasphyxiated,and cannot becomer esistant
to Happy Hive Salts.

*Honey crops are larger when using salts.
*Fitssimply into the beekeepers feeding programme.

*Make up a very thin syrup and add
Happy Hive Salts (appros quater
teaspoon per pint of syrup ) and use
in a garden plant hand sprayer. Use
in place of the smoker, spray on the
bees and frames all season !




