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Abstract

A research was held in order to characterize the natural forest apibotanic flora and surroundings of the UNELLEZ´s campus in Mesa de Cavaca (Guanare, Portuguesa State), Venezuela. Using qualitative (EER) and quantitative methods (Gentry 1988) an inventory of vegetation was made to count up the main vegetable species that characterize the tropical dry forest and that were visited by specimens of the Class: Insecta (making emphasis in the Order: Hymenoptera).. The biological diversity and foraging horary of insects was studied using as indicator the Zanthoxylum spp; where it was observed at least 45 insect species that cooperate in the same habitat. More than 60 plant species were identified as visited by Hymenoptera for gathering-storing nectar, pollen or resins. At least ten bee species were recognized as potentially commercial for storing-harvesting honey (and other products); specially individuals from sub families Meliponini,. Trigonini y Lestrimelita The quantity and quality of the apibotanic flora studied might suggest the utilization of the experimental area for managing (a determined number of) honeybee colonies in an Agrosilvopastoril production system.
INTRODUCTION

Land  types used in many Latin American countries have ignored or had not included the arboreal resource  inside the productive  functions and services of the modern agricultural systems (Gutiérrez et al., 2001). The agroforestry production systems are those   implemented by the small rural farmers to improve production and productivity of  cultivations and domestic animals, making emphasis in the efficient use of the physical environment elements around them. Kearns et al., (1998) concluded   that forests have  important functions because they offer  habitat to a large number of plants and animals, without leaving aside the primordial function in  preventing soil’s  erosion, flood control, storage and recycle of nutrients and  photosynthesis. According to Dawkins (1958), the complex biological diversity management of tropical forests  trips with some difficulties like that few woody species are of commercial interest, fast growth and expansion that makes difficult to control measurements  in the repetition of inventories and, that after a drastic deforestation it modifies the flora composition and microclimate conditions where opportunists vegetable species of low commercial value prevail. Current tendencies suggest, among other, to combine the forest management  with  bees to obtain food and protection, while trees assure  pollination and, as consequence, the production of viable seeds (Svenson, 1991; Roubick, 1992).When  ecosystems are in balance, each flower disposes of a pollinator, that will get its food from those flowers and depending of the pollinator’s  dynamic,  the insect population, density and their diversity, foraging behavior, within other parameters that are adjusted with great precision to assure each others survival (Diaz, 2001). On the other hand, one of the negative effects of the environment degradation is the over exploitation  of the forests that originates a decrease in the wild bee colonies (Moreno, 1996). 

AGROFORESTAL PRODUCTION SYSTEMS (APS)  

Brils et al., (1994) defined agroforestry  as a production system that associates  woody perennials (trees, bushes, etc) with crops  and/or domestic animal, in a rotational  space arrangement  in which ecological and economic interactions are given among the system’s  arboreal (and no-arboreal) components. Cipagauta et al., (1996) sustained that the APS are mainly based on the biophysical and socio-economic activities  that can fulfil positive interactions among the land, trees, cultivations (annual / perennial) and domestic animals and, to improve the environmental conditions and  level of life of small farmers. Aguilar (2000)  concluded  that honey bee (Apis mellifera L.) colonies can be easily integrated to  reforested areas. Beneficial  insects are found within the components of the biological biodiversity of the ecosystems, and especially for the pollinators, that witch their abundance , diversity and efficiency are indicators of the agro ecological control (Altieri, 1996c).

MELLIFEROUS BEES OF THE NEOTROPICS

According to Roubick (1992) the number of bee species in the tropics is similar or smaller that in temperate climate regions; estimating 20.000 in the entire world. Forager bees  collect diverse vegetable products such as rubbers, resins, barks, fruits juices, seeds, leaves, tricoms, fragrances, pollen, nectar, spores, fungus and moulds, honey dew (sugary substances excreted by aphids), a combination of wax natural products, animal droppings, urine and hair, animal and vegetable products (resin and wax mixture) used by stingless bees and propolis (mix containing relatively little wax). Other substances used by the bees can include mud and loose soil. Type and origin of substances gathered are directly related to  the foraging behavior  of the different bee species within their flight range; between 600 and 2.400 m for stingless bees (Biesmeijer, 1997) up to 10 km (Roubick, 1992).  

APIBOTANIC FLORA 

Apibotanic flora  are all the  flowering plant  groups were  honey bees obtain substances like nectar and pollen; among other products (Ordetx, 1952).  Gómez (1982) recounted more than 200 species classified as the main nectar and pollen plants of Venezuela. Aymard and Thimann (1986) studied the native apibotanic flora visited by  Apis bees were more than fifty species were used to collect nectar, pollen and resins. López-Palacios (1986) carried out an inventory of native and introduced plants used by Apis   and Meliponini  bees.  De León and Thimann (1992) characterized the honey harvested, in a one year period, with the apibotanic flora in the surroundings of the experimental area. 

MATERIALS AND METHODS

The study was carried out in a 36 ha. area located at the university campus (UNELLEZ), Mesa de  Cavaca, Guanare, Portuguesa State, Venezuela (09° 04´ 50´´ lat. N; 69° 48´52´´ long. W).  According to Rengel et al., (1983), Mesa de Cavaca is located in  the Andean piedmont high plain region, with  2094 mm/year average rain fall,  26,1º C temperature and, located  inside the Holdridge life zones as Tropical Humid Forest  (Holdridge, 1967). Two arboreal biological forms are presented, where the dry period determines the foliage change in which most of the trees lose their leaves  and another characterized for  excess of rainfall were tress “dress” with new foliage. Most of this area is subjected to forest fires during the dry period and to strong water erosion during the rainy  period. The main nectar/pollen flows starts in November up to April; coinciding with the dry season.

VEGETATION RESOURCE  INVENTORY   

Benavides (1994) suggested that direct plants observation was the most efficient methodology  to identify and to characterize the apibotanic flora in a determinate area.  Qualitative and quantitative methods were used for  the vegetation inventory (Gentry 1988). Quick Ecological Evaluations (QEE) technique were used as qualitative method (Sobrevilla and Bath, 1992). Three 10m x 100m land parcels (A, B and C) were chosen to study their vegetation  condition and determine the number of plant species more propense to be  visited  by Apis mellifera L. to gather substances like pollen, nectar or resins. 

BIODIVERSITY 

The vegetable species Zanthoxylum spp  was selected, among other local trees  for an entomological  biodiversity study. Data of the  insects that visited the Zanthoxylum spp  was collected during  the higher blooming  week of this tree (from March 25 to 31/2002). A Lynx 8x40 binocular was used in five daily observations of fifteen minutes each. 

RESULTS AND DISCUSSION
Results from the inventory of vegetation carried out in the experimental parcels showed 125, 137 and 320 species,  respectively for  parcels A, B and C, represented in 12 families and, where more than 80% of the vegetable species observed would be visited by honey bees (Apis mellifera  L.) to collect substances for food  (nectar, pollen) and protection (resins, rubbers). The great difference among the number of species inventoried (A, B vs.C), supposedly was due to the continuous pasturing   of bovine and ovine, uncontrolled vegetation burns and felling the few woody species (Dawkins,1958) in the parcels A and B, while parcel C was located in the vegetable protection area in the university campus. Most abundant families observed  were  Boraginaceae, Compositae, Dilleniaceae, Flacourtiaceae, Papilionaceae and Verbenaceae that represented 38% of all studied families. It is necessary to stand out that field observations were carried out at the end of the dry season what impeded to see flowers and fructification in most of the species. Preliminary papers from Thimann and Aymard (1982) and Aymard and Thimann (1986), pointed out more than 150 species in 100 genera and 46 families that were visited by Apis and/or Meliponini bees in the surroundings of the experimental areas. It is important to view that the methodology used for the inventory, did not allow to evaluate the nectar, pollen and resins contribution that weeds and invasive plants (shrubs)  bring about  during the shortage food period that coincides with the rainy season. Among the main weed species were  Vernonia brasiliana (estoraque), Ipomea trifida (campanitas), Davila nitida (latiguillo), Hyptis suaveolens (mastranto), Cienfuegosia affinis (algodón de sabana), Tridax procumbens (manzanilla de monte), Mimosa albida (ringui-ringui), Miconia rufescens (oreja de tigre) and Melochia parvifolia  (escobilla). Other contributions might be  provided by native grasses  and leguminous species. 

Results from the observation of insects foraging on Zanthoxylum spp showed the foraging horary used to visit and collect substances during the blooming period of this tree. Figure 1 and Graph 1 show the different insect Orders studied that visited the Zanthoxylum spp. in a day schedule
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Fig. 1. Specimens of the Class: Insecta that visited the Zanthoxylum spp. in a  day schedule. 

Graph 1. Different  Orders of the Class: Insecta that  visited Zanthoxylum spp in a day schedule. 
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3333 3 3          3
24444 4 2        2
444444 4         4 
555555 5       5  

An average of fifty six insect species were observed visiting the  Zanthoxylum spp  during the blooming period, where 46,4 %  corresponded to species of the Order: Hymenoptera. Eight commercial subspecies of Meliponini bees (and Apis bees) were observed gathering/storing nectar, pollen and propolis with high commercial value for local market. Even more,  all insect species pointed out could have contributed to crossed pollination, making possible  the viable seeds formation for the propagation and maintenance of the biodiversity of the natural forest in study. 

It can be observed in Figure 2 and Graph 2 the specimens  from  the Order: Hymenoptera that visited with more frequency  the Zanthoxylum spp. in a  day schedule. 
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              *Apis  bees;  **stingless bees
Fig.2. Specimens from the Order: Hymenoptera that visited the Zanthoxylum spp. in a  day schedule 

Graph 2. Number of specimens from the Order: Hymenoptera that visited the Zanthoyilumn spp. in a  day schedule 
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             *Apis mellifera;  ** Meliponini

Eight Meliponini subspecies observed visiting the Zanthoxylum spp  were considered of commercial value for the products that can be harvested by  beekeepers. The most conspicuous bees were M. trinitatis, M. compressipes compressipes, M. favosa favosa, Tetragonisca angustula angustula and Scaura latitarssis. One species of Apis bees presumed Africanized  were seen collecting nectar/pollen from the Zanthoyilumn spp. 
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Fig.3. Horary and frequency of visits on the Zanthoxylum, spp. by specimens of the Class: Insecta, in day schedule 

Graph 3. Number of specimens of the Class: Insecta that visited the Zantoxilum spp., in different hours, in day schedule 

HORAR    HORARY            
       7 a          7am          
                     10 am           
     1 p1            1pm             
4                      4 pm                                    
7                     7 pm 

Nº ESP. NNº SPECIMENS 
1711111         17
37 27 2            27
4         2              42
31 31                  31
8 8                     8

CONCLUSIONS  AND RECOMMENDATIONS 

The inventory of vegetation allowed to evaluate the apibotanic flora  in a certain area of the university campus  that showed great abundance of species used by honey bees (Apis mellifera  L.) for the gathering and storage of nutritious substances such as nectar and pollen and, resins for the elaboration  propolis. It was suggested to continue with the research to determine the evolution of the forest and, to reforest with the native species the areas with less vegetation due to erosion, fire and pasture for ruminants.
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