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Abstract 
Biodiversity is an essential resource, supplying important ecosystem services upon which we 
are dependent, and is currently under enormous stress due to human-induced habitat 
degradation. Ecosystem services are functions provided by nature (through both biological and 
physical vectors) that improve and sustain human wellbeing. One such service is pollination 
which is provided by both wild, unmanaged organisms (chiefly bees, but also other selected 
invertebrates, as well as birds and mammals), and by commercially managed bee species 
(primarily the honey bee, Apis mellifera) in both natural and anthropogenic ecosystems. Wild 
bee species play a vital role in natural ecosystems as they ensure reproductive success of many 
wild plant species. They have also been found to significantly increase yields of certain crops 
by supplying pollination services in agro-ecosystems, which are of significant economic 
contribution. Bees have been found to be sensitive to environmental change. Consequently, 
loss of bee species due to anthropogenic effects, such as introduction of non-endemic, 
commercially-managed bee species or habitat fragmentation, is associated with loss of 
important ecological functions to both natural and agricultural systems. In addition, the drastic 
decline (50-70%) observed in both domesticated and feral honeybee populations has lead to 
growing concerns over the last decades about the loss of pollinators and the services they 
provide, and to renewed interest in native, unmanaged bee populations as potential pollinators 
to various crops. However, these wild bees are hard to rear and grow commercially, and their 
management often translates to conserving and enhancing wild populations. It is therefore of 
utmost importance to deepen our understanding of the effects that human activity has on wild 
bee diversity and abundance, and to explore ways in which to moderate these impacts, as well 
as to rapidly and efficiently evaluate and monitor natural bee populations.
In the arid Araba/Arava Valley, agriculture is a major land use and income source for local 
communities on both sides of the Israeli-Jordanian border. Plans to convert a further 4000 
acres of natural habitat to agricultural systems in the Central Arava in Israel has lead to 
concerns over the effects on natural pollinator populations. In this study, two aspects of wild 
bee communities in the Central Arava/Araba valley, have been explored:
The first, effects of commercial honey bees (Apis mellifera) on wild bee activity in two 



different agro-management systems: Intensive, watermelon greenhouses (plastic tunnels) in 
Israel, and traditional, low-intensity open watermelon fields in Jordanian Araba Valley.
The second aspect explored is the efficiency of two potential indicators to be used as shortcuts 
for analysis of diversity patterns of wild bee species across natural and human-dominated 
landscapes in the Central Arava, and biodiversity quantification at a local scale. These 
indicators include the higher taxa approach – using higher taxonomic levels such as genera 
and families as surrogates to species, and structural indicators - using physical biotic and a-
biotic characteristics if the environment to indicate patterns of species diversity 

In the first part of the study, the potential for disturbance (through competition) of commercial 
honey bees on the local wild bee populations was tested by sampling honey and wild bee 
abundances in plots with and without honey bee hives. This was done in both low-intensity, 
traditional open watermelon plots in Jordan and high-intensity watermelon greenhouses in 
Israel. Significant differences were found in proportions of wild and honey bees between the 
two study systems, with much higher numbers of wild bees in the open fields. However, no 
significant differences were found in honey bee abundances between plots with and without 
hives, within each agro-system, suggesting that the area is already saturated with honeybees 
and the hive treatment was not effective in producing sufficient differences in honeybee 
abundances.  Among the open fields (Jordan), there was a slightly higher proportion of wild 
bees compared to honeybees in all plots, many of which were sampled on watermelon flowers, 
suggesting a potential contribution to pollination of watermelon crop by wild bee species 
(requires further study). In the intensive farming system (Israel), a very low number of wild 
bees were sampled, with contrasting high honeybee densities, and no significant effect on wild 
bee abundance was observed following the removal of hives. This suggests low contribution of 
pollination services by wild bees in the plastic tunnels, and no indication of any effect of 
honeybees on wild bee activity in the studied ecosystem. 
In an attempt to create more profound differences in honey bee abundances, an additional 
experiment was carried out in three natural plots in the Central Arava region, that do not 
constitute a part of the commercial bee range. Observations on wild bee activity were done on a 
chosen model plant (Zilla spinosa), first in natural conditions and again after introduction of 
honeybee hives. However, for an undeciphered reason, no honey bee activity was observed on 
the model plants or within the plots after placing the hives. Possible reasons for this may be 
that honey bee densities were not high enough for producing concentrated bee activity within 
the study plots, or there was a lack of sufficient floral resources to provide the high energetic 
requirements of the honeybee colony, which led the bees to search for richer resource patches 
at large distances from the plots. Due to advancing flowering season, the experiment was 
terminated prior to obtaining clear results. 
Assessment of higher taxa and structural biodiversity indicators was done using datasets of 
wild bees collected over two years (2007-2008) in three habitat types: natural areas, settlement 
gardens, and open watermelon fields. Referring to higher taxa indicators, genus and tribe-level 
correlations with species richness were predictably high. Similar trends were found in 
composition correlations. Excluding monotypic genera did not affect these relations. 
Cumulative richness curves of genera leveled off at lower sampling efforts than the species 
curve, indicating the time-saving prospects of assessments at this level. Genus-level 
assessments were found to be a reliable surrogate for local patterns of species richness and 
composition, though family-level assessments performed poorly.

In examining structural indicators, sampling time in the sampling season and flower 
species richness )which constitute foraging resources) were found to influence bee species 
richness, abundance and composition, as well as aspects of ground cover, which affect nesting 
resource availability. Ordinations including all bee species were not able to yield accurate 
diversity assessment models. Models excluding rare species yielded more adequate results 



though no model explained more than 47% of the variance. 
Using indicators in local diversity assessments poses many advantages including reduction in 
time, expenses and expertise required.
In conclusion, biodiversity assessments of wild bee communities in the Central Arava can be 
efficiently done using the tested bioindicators. Consequently, these evaluations should be taken 
into consideration when planning the expansion of agricultural areas in the region. 


