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Abstract 

Pollination services provided by animals, mainly bees (Hymenoptera: Apoidea: 
Apiformes) contribute to the yield quantity and quality of more than two thirds of the world's 
leading crops, and a third of the human diet. Currently, worldwide crop pollination relies largely 
upon the use of managed hives of the western honey bee (Apis mellifera). However, in recent 
decades, many difficulties have accompanied the commercial rearing of this species, and in some 
parts of the world there have been alarming declines in the numbers of honey bees in both wild 
and managed populations. Therefore, efforts have been made to find additional sources of 
pollination as a safety net. Unmanaged populations of wild bees are also important for the 
pollination of crops and wild plants, and also show signs of decline in abundance and diversity in 
recent decades. Presence of wild bees in crop fields may contribute to the quantity and quality of 
crop yields, and in some cases, wild bees may be even more efficient pollinators than honey 
bees. The composition of wild bee communities and the pollination services provided by them, 
are heavily influenced by various characteristics of land use and agricultural management. Loss 
of natural and semi-natural habitats can negatively affect wild bee populations, but certain types 
of anthropogenic disturbance may actually increase the abundance and diversity of pollinator 
species. The richness of bee species around the globe and specifically in our region, is enormous; 
about 20,000 species known to science worldwide, including about 1,100 in Israel. However, 
wild bees' crop pollination potential in Israel has not yet been investigated in depth. 
The current study aims to explore the contribution of wild bees to crop pollination in 
central Israel, the relation between wild bee diversity and their pollination services, and how they 
are affected by surrounding land use patterns. The study involved sampling of wild bees in 
agricultural and semi-natural habitats, and assessing their rates of crop visitation and subsequent 
fruit/seed set. The study was conducted in the Judean Foothills, a Mediterranean region 
characterized by high biodiversity. I selected three types of crops for study (almond, confection 
sunflower, and seed watermelon), representing different plant families, flower morphologies, 
breeding systems, blooming seasons, management procedures and intensity, and attractiveness to 
bees. I defined four major research questions: 1) Do wild bees provide pollination services to 



crops in the study region? 2) How are the magnitude and spatiotemporal stability of pollination 
services affected by the diversity of the pollinator assemblage? 3) Which wild bee species are 
active in the region and what are their habitat requirements throughout the year? 4) How are the 
wild bee community and the pollination services it provides affected by the land use 
management surrounding the fields? 

The results of the study indicate that wild bee pollination services to crops are of low 
magnitude in the study region, and the majority of pollination services are provided by managed 
honey bee colonies. The low magnitude of wild bee pollination services is caused by a 
combination of low visitation rates and low single-visit efficiencies, the latter related to the small 
body size of most crop visitors. Nonetheless, significant wild bee pollination services may be 
provided to some crop systems such as watermelon grown for seed. Pollination services benefit 
from pollinator diversity and exhibit significant spatiotemporal niche complementarity in the 
watermelon system, but not in the sunflower system. In the watermelon system, a diverse 
pollinator assemblage exhibits complementary patterns across time and space, manifested in both 
visit frequencies and single-visit fruit set contributions. On the other hand, in the sunflower 
system, the pollinator assemblage is dominated by a single efficient pollinator (managed honey 
bees), and the spatiotemporal activity patterns of the three dominant visitor species are mostly 
redundant. 

The study region was found to inhabit a diverse bee fauna of over 250 bee species in 
numerous tribes. However, species active in crop fields are largely dominated by a single tribe of 
ground nesters (Halictini) and specifically two primitively eusocial species (Lasioglossum 
malachurum, L. politum) that are mostly associated with the agricultural habitat, and nest within 
it. Both the diversity of the wild bee community and the pollination services it provides are 
positively affected by the proximity of semi-natural habitat and its percentage in the surrounding 
landscape. The most explanatory radius for land use effects is 1500-2000 m, extending beyond 
the foraging ranges of most of the species in the community. Semi-natural habitat strongly 
affects the diversity of above-ground nesting bees, and to a lesser extent also the diversity of 
below-ground nesting bees.  

The limited magnitude of wild bee pollination services observed in the study system may 
be linked to specific characteristics of the local bee fauna, study crops, and/or management 
regimes. Development of agricultural management procedures that enhance wild pollinators 
within Israeli crop fields is strongly recommended, including a reduction in managed hive 
densities, conservation of wild vegetation patches, and placement of nesting boxes for 
aboveground nesting bees. Further research on wild bee pollination services to crops throughout 
Israel and the Mediterranean Basin is needed in order to compare the crop pollination potentials 
of different wild bee communities and decipher the factors that influence them. 


