Morphological identification of the Varroa species colonizing the Tunisian apiaries
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Abstract

The mite which attacks tunisian honeybees (Apis mellifera intermissa L.) and previously known as V. jacobsoni Oudemans 1904 (Acari: Varroidae) is identified as Varroa destructor Anderson & Trueman 2000 by a morphological study of many female samples collected throughout the country. The same species is present in Europe, Middle East, South Africa, Asia, North America and South America and New Zealand. 
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Introduction

The mite Varroa jacobsoni Oudmans (Acari :Mesostigmata / Varroidae) was first described as a natural ectoparasitic mite of the Eastern honeybee Apis cerana Fab.in Java (Asia). It later switched host to the Western honeybee (Apis  mellifera Linnaeus), and has now become a serious pest of that bee worlwide (Delfinado, 1963; de Jong et al., 1982; Sammarato and al. 2000). Importation of commercial A. mellifera  colonies into areas with an A. cerana populations brought the previously allopathic bee species into contact (Ruttner and Maul, 1983) and allowed V. jacobsoni to switch to the new host. While the populations of the parasite reach only a small size within colonies of A. carana (Koeninger et al., 1983) and do not damage the colony, infested A. mellifera colonies die.

Among V. jacobsoni populations woldwide, detectable variation depends upon the characteristics and populations studied. Studying morphological characters, Grobov et al. (1980) observed differences among V. jacobsoni from the USSR, Japan and Germany. This observation was confirmed by later studies using similar techniques (Delfinado-Baker,1988; Delfinado-Baker and Houk, 1989, De Guzman et al., 1997) and has permitted to differentiate V. jacobsoni from the two other species of the same genus V. underwoodi  and V. rindereri (De Guzman et Rinderer, 1999). 

Further studies based on molecular techniques as isozyme (Issa, 1989, Biasolo, 1992) and random amplification of polymorphic DNA (RAPD) (Kraus and Hunt, 1995; De Guzman et al., 1997) techniques, showed frequency differences among different populations of V. jacobsoni. Overall, these studies demonstrated that V. jacobsoni is more than one species.

Recently, Anderson and Trueman (2000), after studying mtDNA Co-I gene sequences and morphological characters of many populations of V. jacobsoni from different parts of the world can identified different genotypes of Varroa jacobsoni (Anderson and Fuchs, 1988; De Guzman et al., 1998, 1999; De Guzman and Rinderer, 1999, Anderson 2000) and split it into two species. Varroa jacobsoni s.s. infests Apis cerana F. in the Malaysia- Indonesia region. Varroa destructor Anderson & Trueman, 2000 infests its natural host A. cerana on mainland Asia and also A. mellifera L. worldwide. 

The purpose of this paper is to determine the specific status of Tunisia Varroa maining morphological characteristics of the female mites in light of the new result of Anderson and Trueman (2000).

Material and methods
Specimens examined were hundred Varroa females collected in seven localities of Tunisia on April and June 2002. We grouped theses localities in three regions, which are: Tunis (from the institute apiary), Mraysa, Jendouba for the north; Sousse, Kairouan for the centre; Sidi Bouzid, Malloulech for the south of Tunisia. Mites of all stages were collected from A. mellifera intermissa combs from several hives in sedentary apiaries. From each locality, the mites were collected from both drone and worker capped brood cells (100 capped cells) of the bee colonies. As we take mites, we examined the randomly selected capped cells and determined the infestation of each hive. To confirm the specific identity, mite morphology was examined using light microscopy. We measured individually each female taking the length and the breadth. 

Measurements of mite specimens were made in micrometers (µm) and were obtained from twenty females prepared in Hoyer’s medium on glass micro slides from each region.

Results and discussion  

An examination of the capped comb cells of A. mellifera from the north localities.

The exam of capped cells revealed a rate of infestation of 16 to 34,5% of the worker brood, 45% of the drone brood (when it is present) of the different hives.  All stages of mites were found in the comb cells.

The table 1 presents means of the morphometric measures of Varroa in the three Tunisian regions and the measures reported by Anderson and Trueman (2000) of the two species of Varroa: V. jacobsoni that one finds to Java and V. destructor with a larger distribution.   

In separating V. destructor from V. jacobsoni s.s., Anderson and Trueman (2000) showed that the two species differ mainly in mtDNA Co-I gene sequences, but can also be separated by female body size: the former of the first specie is larger than the latter and has less spherical shape.

While referring to measures reported by Anderson & Trueman (2000), our results showed that the Tunisian specimens come closer more V. destructor than V. jacobsoni (Fig 1, table 1) and this for the three different regions of Tunisia, and this is about body length and body width varroa female.

 The 95% confidence interval for body length is 1187,3 - 1222,5 µm for the north samples, 1152,4-1177,3 µm for the centre samples and 1185,1 - 1209,2 µm for the south samples. For body width, the 95% confidence interval is 1705,0-1752,0µm for the north samples, 1690,4-1761,9 µm for the centre samples and 1740,1-1773,7 µm for the south samples. The Tunisian specimens are also similar to V. destructor in that they are both less spherical than V. jacobsoni s.s. (Fig.2)

Table1: measures of the body (µm) Varroa of Tunisia compared with those of V. jacobsoni and V. destructor reported by Anderson and Trueman, (2000)

	Species  
	Body length (µm)
	Body width (µm)

	
	Mean
	DS
	Mean
	DS

	V. destructor  (Anderson et Trueman, 2000)
	1167.3 
	26.8
	1708.9 
	41.2

	V. jacobsoni (Anderson et Trueman, 2000)
	1063.0 
	26.4
	1506.8 
	36.0

	V. destructor (Tn) North *
	1204.9
	40.10
	1738.5
	35.30

	V. destructor (Tn) Centre *
	1164.9
	38.46
	1711.2
	47.44

	V. destructor (Tn) South *
	1197.1
	28.31
	1756.9
	39.29


* : Data based on 20 samples
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Fig1: Comparison of females measures (Length and width in µm) in the north, centre and south of Tunisia in relation to measures signalled by Anderson and Trueman (2000) of Varroa destructor and Varroa jacobsoni. 
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Fig. 2: Females of Varroa: at left: Varroa jacobsoni; at right: Varroa destructor (by Anderson 2000) Scale bar approximately 500 µm.

Conclusion
The new species V. destructor, is described by Anderson and Trueman (2000) as being the only present species on A. mellifera in Europe, and it is therefore this mite, which is developing resistance to the chemicals used to control it in Europe (Lodesani et al., 1995). It seems be the same species present in tunisian apiaries. It is as much more logical than the introduction of this parasite occurred after the introduction of infested European honeybee, precisely from Romania, in 1975 in the north of the country (Hicheri, 1979) and than it is propagated in all regions of the chatty country causing enormous damages. Nevertheless, we have sudden several other introductions of bees for the most undeclared and therefore no controlled that can introduce mites with.  

However, following the complementary and however very interesting studies based on the molecular biology and that have been elaborated in collaboration with Dr Anderson, we had the confirmation of our results. Varroa that colonise our apiaries is now known as V. destructor Korea haplotype.  
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