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every	European	species.	Unfortunately,	
the	most	common	and	widespread	spe-
cies	ends	up	last	in	the	key.

For	The	Netherlands,	Smit	&	Van	der	
Hammen	(2000)	listed	thirteen	Lebertia	
species,	and	an	additional	species	is	
published	by	Smit	et al.	(2003).	Members	
of	the	genus	are	found	mostly	in	springs	
and	low	order	streams.	Their	occurrence	
in	The	Netherlands	is	therefore	almost	
limited	to	the	eastern	and	southern	part	
of	the	country.	The	publication	of	Gerecke	
also	affects	the	Dutch	list	of	water	mites.	
Lebertia obesa	is	now	a	synonym	of	L. cog-
nata	and	Lebertia lineata	is	a	synonym	of	
L. glabra.	

In	a	publication	like	this	it	is	hard	to	

avoid	small	errors.	The	cover	often	
escapes	the	attention	of	authors	and	on	
the	cover	of	this	book	there	is	a	misspel-
ling	of	the	author	of	the	genus	name,	
which	should	be	Neuman.	On	page	7,		
the	author	name	of	Estelloxus	is	given	as	
Halbert,	but	this	should	be	Habeeb.

The	revision	of	the	genus	Lebertia	
must	have	been	a	sisyphean	task.	The	
taxonomic	chaos	has	blocked	the	syste-
matics	of	the	genus	for	decades.	Every	
limnologist	working	in	streams	and	
springs	should	buy	this	publication.	
Water	mites	are	an	important	part	of	the	
ecosystem	and	cannot	be	neglected	
anymore.	
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In	this	thesis,	we	investigated	the	repro-
ductive	biology	of	Varroa destructor	in	
Africanized	bees	in	Central	American	
conditions,	specifically	in	Costa	Rica.	
Attention	was	paid	to	mite	fertility	and	
the	production	of	viable	females	in	wor-
ker	and	drone	brood	cells.	Furthermore,	
results	on	mite	population	dynamics	and	
its	influence	in	the	colony	condition	are	
presented.	We	hypothesized	that,	due	to	
the	preference	of	mites	to	invade	drone	
brood	to	reproduce,	a	high	proportion	of	
the	mite	reproduction	should	occur	in	
drone	cells.	The	research	was	carried	out	
at	the	Tropical	Beekeeping	Research	
Institute	(CINAT),	Universidad	Nacional	
of	Costa	Rica.	Africanized	honey	bees	
colonies	(AHB)	were	used	for	the	study	
and	most	data	were	collected	from	direct	
observations	on	naturally	and	artificially	
infested	worker	and	drone	brood	cells.	

In	chapter	2	(review),	we	present	an	
overview	of	the	reproductive	biology	of	
varroa,	focusing	on	some	aspects	of	the	
mite	reproduction	rate:	fertility	and	pro-
duction	of	viable	female	mites	on	Africa-
nized	bees.	In	chapters	3	and	6	we	deal	
with	mite	reproduction	in	worker	brood	
cells.	We	found	that	mite	fertility	in		
worker	brood	cells	was	similar	between	
Africanized	and	Hybrid	colonies.	In	both	
types	of	bees,	more	than	70%	of	the	mites	
are	reproducing	mites.	Despite	this	high	
fertility	of	varroa	foundresses,	the	per-
centage	of	mites	that	produced	viable	
female	offspring	was	low	for	both	types	
of	bees.	The	combined	effects	of	different	
factors	result	in	less	than	30%	of	the	

foundress	mites	producing	viable	female	
offspring	in	both	AHB	and	HF1	colonies.

In	chapter	4	we	investigated	the	
reproductive	rate	of	varroa	mites	in	
drone	brood.	We	observed	that	mite	ferti-
lity	in	drone	cells	was	95%.	In	addition,	
the	percentage	of	foundress	mites	that	
produced	viable	female	offspring	was	
53%.	Nevertheless,	a	greater	proportion	
of	mites	produced	only	a	female	off-
spring.	Since	mating	occurs	only	within	
the	brood	cell	before	the	bee	emerges,	
elevated	levels	of	male	absence	or	male	
death	will	lead	to	an	increase	level	of	
non-reproductive	mites,	which	will	result	
in	large	numbers	of	infertile	females	in	
the	varroa	population.	
In	chapter	5	mites	reproduction	rate	
in	the	previous	cycle	in	worker	brood	
was	compared	with	what	they	produce	
in	the	next	reproductive	cycle	in	drone	
brood.	We	found	that	mite	fertility	in	
single	infested	worker	and	drone	brood	

cells	was	similar.	However,	one	of	the	
most	significant	differences	in	mite	re-
production	was	the	higher	percentage	
of	mites	producing	viable	offspring	in	
drone	cells	(38%)	compared	to	worker	
cells	(13%).	Furthermore,	a	high	level	of	
immature	offspring	occurred	in	worker	
cells	and	not	in	drone	cells.	Although	no	
differences	were	found	in	the	percentage	
of	non-reproducing	mites,	a	significant	
finding	was	that	more	than	74%	of	mites	
that	do	not	reproduce	in	worker	brood	
produce	offspring	when	were	transferred	
to	drone	brood.	Chapter	7	is	related	with	
the	popu-	
lation	dynamics	of	varroa	mites	and	its	
influence	on	the	colony	condition.	We	
show	that	mite	infestation	rate	on	adult	
bees	increased	significantly	in	the	AHB	
colonies,	rising	to	10%	by	the	end	of	the	
experiment.	Adult	bees	with	deformed	
wings	occurred	in	highly	infested	colo-
nies	with	varroa	mites.	It	can	be	con-	
cluded	from	our	study	that	drone	cells	
proved	to	be	better	suited	for	mite	repro-
duction	than	worker	cells	and	it	plays	a	
role	in	the	reproductive	success	of	varroa	
mites	in	Africanized	bees.	These	diffe-
rences	in	the	mite	reproductive	ability	in	
worker	and	drone	cells	suggests	a	capped	
drone	brood	removal	as	a	nonchemical	
method	for	the	management	of	V. destruc-
tor	populations	in	Africanized	colonies.	
On	the	other	hand,	a	significant	increase	
in	varroa	infestation	levels	was	observed	
in	AHB	colonies.	In	addition,	adult	bees	
with	deformed	wings	occurred	in	highly	
infested	colonies	with	varroa	mites.	This	
indicates	that	mite	populations	found	
in	AHB	colonies	in	Costa	Rica	are	higher	
than	those	reported	for	AHB	in	Brazil.	
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Malaria	is	a	complex	disease	and	its	
transmission	is	a	function	of	the	inter-	
action	between	the	Anopheles mosquito	
vector,	the	Plasmodium parasite,	the	hosts	
and	the	environment.	Malaria	control	has	
mainly	targeted	the	Plasmodium	parasite	
or	the	adult	anopheline	mosquitoes.	
However,	development	of	resistant	para-
sites	and	mosquito	vectors	requires	the	
development	of	other	strategies,	such	as	
larval	control,	which	can	be	integrated	in	
the	current	control	programmes.	To	deve-
lop	a	larval	control	programme,	the	local	
vector	species	and	their	breeding	charac-
teristics	need	to	be	known.	

Susan	Imbahale	describes	the	results	
of	a	study	on	mosquito	ecology,	with	an	
emphasis	on	malaria	vectors	in	different	
agricultural	settings	within	two	highland	
sites	(Fort	Ternan	and	Lunyerere)	and	a	
peri-urban	area	(Nyalenda)	in	western	
Kenya,	and	the	development	of	practical	
and	effective	mosquito	larval	control	
strategies.	To	provide	information		
about	the	ecology	of	local	vectors,	a		

longitudinal	two-year	study	on	the	popu-
lation	dynamics	and	breeding	characte-
ristics	of	local	mosquito	species	and	
malaria	prevalence	was	undertaken	in	
the	respective	study	sites.	In	addition,	
community	perception	and	knowledge	

on	malaria,	causes	of	malaria	and	the	
control	of	mosquito	vectors	were	esta-
blished	through	a	questionnaire.	This	
information	allowed	for	the	development	
of	small-scale	mosquito	larval	control		
strategies	combining	source	reduction,	
environmental	manipulation	through	
provision	of	shade	and	biological	control	
using	predatory	fish	(Gambusia affinis)	
and	application	of	the	bio-larvicide,		
Bacillus thuringiensis	var	israelensis	(Bti).

The	results	obtained	by	Susan	Imba-
hale	suggest	that	the	larval	control		
strategies	developed	in	her	study	will	
contribute	significantly	to	a	reduction		
in	adult	mosquitoes	and	hence,	malaria	
transmission.	Larval	control	strategies	
need	to	be	developed	that	take	into	
account	the	breeding	habits	of	the	local	
vectors	as	well	as	the	suitability	of	habi-
tats	for	a	given	control	strategy.	An	inte-
grated	approach	using	various	larval	con-
trol	strategies	that	are	locally	available,	
can	easily	be	adopted	by	the	communi-
ties	concerned.	Community	involvement	
in	disease	control	will	lead	to	knowledge	
on	how	the	peoples’	activities	affect	their	
health	and	this	can	empower	them	to	
take	charge	of	their	health.		


