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Abstract

The populational dynamics of Varroa destructor in Apis mellifera colonies, is rather well known (Fries et al. 1994). For first time we describe the regional populational dynamics of Varroa destructor in a 470 colonies closed population.
The María Madre Island is located in the Mexican Pacific Ocean, between 21° and 22° north latitude, and 106° and 107° west longitude. In the 60s and 70s decades, two groups of European bees colonies were introduced. This initial group of 20 colonies, increase to 470 in 2000. In June of this same year, Varroa destructor was found for first time on the Islands honeybees. Therefore we started a survey of mite population dynamics at regional scale during two years, starting in September 2000, 270 colonies have been monitored. Each 3 months, the adult honeybees infestation and brood infestation were registered, and the total population of Varroa destructor was calculated in each colony. 
The results indicate that there was initially a clear difference between apiaries. At first the infestation was higher near to the harbor (probably the initial introduction point) and decrease in further apiaries. During the first 6 months of observation, the infestation levels grew very fastly in concentric circles, suggesting a high reproduction and spread of mites. After that, the infestation levels between apiaries naturally tending to became homogeneous (the remoteness of the apiaries was no longer a low infestation indicator). Afterwards we observed that the infestation levels presented seasonal variations, repetitive from one year to another. We found that the combination of infestation and adverse environmental conditions in some seasons, had a strong impact on the colonies, producing many deaths. From 271 colonies in December 2000, only 10 survived in September 2002.

Keywords: Apis mellifera, Varroa destructor, Population dynamics.

INTRODUCTION

The population dynamics of the parasitic mite Varroa destructor is pretty well known at the scale of an Apis mellifera honey bees colony (Fries et al., 1994; Calis et al., 1999; Martin, 1999). However, no study have been done to determine how the mite invade a population of colonies, i.e. to understand the metapopulation dynamics of Varroa destructor. 

The María Madre Island provided us a good opportunity to perform such a study. Belonging to the "Islas Marías" archipelago, it is located between 21° and 22° north latitude, and 106° and 107° west longitude, in the Mexican Pacific Ocean, in front of the Nayarit Mexican state coast. The Island sizes 15 km long, and its highest point is at 1900 feet.

The first group (10 colonies) of European honeybees was introduced to the Island in the 60's, another similar group was introduced in the 70's. They were divided up to obtaining a 470 colonies population, in order to set up a queen rearing station, isolated from the Africanized honey bees that invaded continental Mexico. The colonies are distributed in 16 apiaries on the entire island. 

In June 2000, Varroa destructor was found for first time on the island honeybees. Thus we decided to monitor its progressive invasion of the island colonies, hence providing data describing its population dynamics at a regional scale. 

MATERIALS AND METHODS


We studied 9 of the 16 apiaries (fig. 1). Five apiaries were in a way on an altitudinal gradient. They were identified with the letters A, B, C, D, and E, being "A" the more distant of the coast and the highest. In addition the most distant and the intermediate apiaries in routes north (N1 and N2), and south (S1 and S2) were taken too.

[image: image1.wmf]
Fig 1. Map of the María Madre Island, showing the highest point of the Island (X), the harbor (H) and the location of the 9 apiaries monitored. 

Therefore we started a survey of mite population dynamics at regional scale during two years, starting in September 2000. In all, 270 colonies of 9 apiaries were monitored. Each 3 months, the adult honeybee's infestation and brood's infestation were registered, and the total population of Varroa destructor was calculated in each colony.

 The population of bees in each colony, was estimated by only one person, giving relatives values from 1 to 5 according to next scale: 1 for very weak colonies, 2 for weak colonies, 3 for regular colonies, 4 for strong colonies and 5 for very strong colonies. Each level was considered to represent 10,000 bees, then each population was calculated multiplying that estimation by the step category.

In order to determine the adult bees infestation, a sample of 200 to 300 bees was taken in each colony. The infestation level was expressed as a percentage of infestation.

RESULTS

At the first sampling in September 2000 we observed a clear differentiation in the infestation levels between apiaries (fig. 2). The heavier infestations were found in the apiary closest to the harbor. Progressively decreasing infestations were found whereas the apiaries were more distant. The "E" apiary was the most infested meanwhile no mites were found in most colonies of the remote apiaries.
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Fig 2. Honey bees (up) and Varroa destructor (down) population dynamics, monitored in 9 apiaries, from June 2000 through September 2002. 

In December 2000 the same tendency was found, but the variability of infestation between apiaries was bigger. In March 2001 the variability of infestation between apiaries decreased, but the infestation in the less affected apiaries was increasing whereas the infestation in the most affected ones was decreasing. Therefore the remoteness of the apiaries was no longer a low infestation indicator.

During July and September 2001the infestations generally decreased, reaching their lower point in this cycle. The population of bees was in recuperation. However in December 2001 the infestations came up again and the bee populations came down. After that in March and June 2002 many colonies died. From 264 colonies in December 2001, only 131 colonies survived in March and 20 in June 2002. By then, the remaining bee population was very weak, therefore the Varroa population was reduced too.

By September 2002 only 10 colonies survived, in only 3 apiaries. The colonies began to improve, the infestation levels were between 1 to 14 % with an average of about 5%. 

DISCUSSION

The results indicate that there was initially a clear difference between apiaries. At first the infestation was higher near to the harbor (probably the initial introduction point) and decreased in further apiaries. During the first 6 months of observation, the infestation levels grew very quickly in concentric circles, suggesting a high reproduction and spread of mites. 

After that, the infestation levels between apiaries naturally tended to become homogeneous, because the infestation rate in the most infested colonies decreased whereas it kept increasing in the less infested ones. Therefore remoteness of the apiaries was no longer a low infestation indicator. 

Afterwards we observed that the infestation levels presented seasonal variations, repetitive from one year to another. Hence it is clear that in December (just to the end the blossom) the infestations reached their highest point, between their lower points in June and September. This suggests that the high brood availability in the blossom season, is favorable to the mite reproduction 

 We found that the combination of infestation and adverse environmental conditions in some seasons had a strong impact on the colonies, producing many deaths. From 271 colonies in December 2000, only 10 survived in September 2002. 

Further analyses of this data will be performed in terms of adapting existing models of Varroa population dynamics (Fries et al., 1994; Calis et al, 1999; Martin, 1999), in order to build a model of Varroa metapopulation dynamics. 
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