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Introduction

Native bees are often the unsung heroes of arid and semi-ar-
id ecosystems. Unlike managed honeybees (Apis mellifera), native 
bee species have co-evolved with local flora, enabling them to 
perform highly specialized and efficient pollination roles under 
extreme environmental conditions. In arid regions such as the 
Middle East, where water scarcity, habitat fragmentation, and bio-
diversity loss are intensifying due to climate change and unsus-
tainable land use, native bees play a pivotal role in sustaining eco-
logical balance and enhancing agricultural resilience. This opinion 
article explores the vital role of native bees in pollination and bio-
diversity conservation, arguing for their inclusion in environmen-
tal management and policy frameworks across arid landscapes.

Native Bees: Specialized Pollinators in Harsh Environ-
ments

In arid ecosystems, native bees have adapted to forage under 
high temperatures, low floral densities, and sporadic blooming cy-
cles. These traits make them particularly important for crops and 
wild plants that are less attractive to or inaccessible for managed 
honeybees [1,2]. Research has demonstrated that native bee spe-
cies often outperform honeybees in terms of pollination efficiency, 
especially in semi-natural and dryland environments [3]. In fact, 
studies in Mediterranean and Central Arabian agroecosystems 
have shown that native bees increase fruit set and seed produc-
tion in both cultivated and wild plant species [4,5].

Additionally, native bees promote functional biodiversity by 
ensuring the reproductive success of native flora, which in turn 
supports other trophic levels. Their nesting preferences—such 
as ground burrowing or cavity nesting—also contribute to soil 
aeration and microhabitat creation, indirectly benefiting broader 
ecological processes [6,7].

Conservation Value and Threat Landscape

Despite their ecological importance, native bees are highly 
vulnerable to environmental degradation. Habitat fragmentation, 
invasive plant species, pesticide use, and competition from man-
aged bees all contribute to declining native bee populations [1,8]. 
In arid regions, where biodiversity is already constrained by cli-
matic limitations, these pressures can lead to the collapse of criti-
cal pollination networks [9,10].

The role of habitat heterogeneity in supporting bee diversi-
ty has been emphasized in recent research, revealing that land-
scape features such as native plant density, floral diversity, and 
proximity to natural vegetation significantly influence native bee 
abundance [11,12]. Restoration strategies—such as the planting 
of native flowering species like Phacelia tanacetifolia—have been 
shown to enhance both honeybee and wild bee populations in 
hot-arid environments [2].

Toward Policy Integration and Research Investment

Despite mounting evidence of their value, native bees remain 
largely absent from mainstream conservation strategies. Most 
pollinator protection policies prioritize honeybees, leaving native 
species unsupported in national environmental plans. This is es-
pecially concerning in arid countries where native pollinators are 
essential to the viability of both wild and cultivated plants [13]. 
Including native bees in agricultural and land-use planning will 
not only support ecosystem resilience but also improve crop pro-
ductivity in marginal environments.

Furthermore, integrating indigenous and local knowledge 
into pollinator conservation could strengthen outcomes and build 
community support [8]. Education campaigns, incentive pro-
grams for native plant cultivation, and bee habitat restoration ini-
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tiatives should be integral to any sustainable development agenda 
for arid regions.

Conclusion

Native bees are indispensable agents of pollination and bio-
diversity maintenance in arid and semi-arid landscapes. As envi-
ronmental stresses mount, their ecological services will become 
even more critical. It is imperative that environmental scientists, 
policymakers, and agricultural stakeholders recognize the role of 
native bees and take concrete steps to integrate their protection 
into national conservation frameworks. Protecting native bees is 
not only a matter of preserving biodiversity—it is a strategy for 
sustaining life in some of the planet’s most vulnerable ecosystems.

References
1.	 Rodríguez S, Pérez-Giraldo LC, Vergara PM, Carvajal MA, Alaniz AJ 

(2021) Native bees in Mediterranean semi-arid agroecosystems: Un-
ravelling the effects of biophysical habitat, floral resource, and honey-
bees. Agriculture, Ecosystems & Environment 307: 107188.

2.	 Owayss AA, Shebl MA, Iqbal J, Awad AM, Raweh HS, et al. (2020) Phace-
lia tanacetifolia can enhance conservation of honey bees and wild bees 
in the drastic hot-arid subtropical Central Arabia. Journal of Apicultur-
al Research 59(4): 569-582.

3.	 Riojas-López ME, Díaz-Herrera IA, Fierros-López HE, Mellink E (2019) 
The effect of adjacent habitat on native bee assemblages in a perennial 
low-input agroecosystem in a semiarid anthropized landscape. Agri-
culture, Ecosystems & Environment 272: 199-205.

4.	 Mramba RP (2025) The role of plant diversity and density in the avail-
ability of floral resources for effective pollination and honey produc-
tion by the honey bee (Apis mellifera) in arid areas. Discover Plants 
2(1): 65.

5.	 Zhang Y, Tariq A, Hughes AC, Hong D, Wei F, et al. (2023) Challenges 
and solutions to biodiversity conservation in arid lands. Science of the 
Total Environment 857(3): 159695. 

6.	 Adhikari S, Adhikari A, Weaver DK, Bekkerman A, Menalled FD (2019) 
Impacts of agricultural management systems on biodiversity and eco-
system services in highly simplified dryland landscapes. Sustainability 
11(11): 3223.

7.	 Gelles RV, Davis TS, Stevens-Rumann CS, Barrett KJ (2021) Prescribed 
fire use promotes native bee biodiversity in a semi-arid forest ecosys-
tem.

8.	 Ali M, Sajjad A, Farooqi MA, Bashir MA, Aslam MN, et al. (2020) As-
sessing indigenous and local knowledge of farmers about pollination 
services in cucurbit agro-ecosystem of Punjab, Pakistan. Saudi Journal 
of Biological Sciences 27(1): 189-194.

9.	 Thapa‐Magar KB, Davis TS, Fernández‐Giménez ME (2022) A meta‐
analysis of the effects of habitat aridity, evolutionary history of grazing 
and grazing intensity on bee and butterfly communities worldwide. 
Ecological Solutions and Evidence 3(2): e12141.

10.	Yang H, Gou X, Niu Y, Shi W, Wang X, et al. (2024) Assessing pollina-
tor abundance and services to enhance agricultural sustainability and 
crop yield optimization in the Qilian Mountains. Agricultural Systems 
221: 104109.

11.	Thapa-Magar KB, Davis TS, Galbraith SM, Grant-Hoffman M (2023) Ef-
fects of sage-grouse habitat restoration efforts on pollination networks 
in an arid ecosystem. Rangeland Ecology & Management 91: 95-104.

12.	Llodra-Llabrés J, Carinanos P (2022) Enhancing pollination ecosystem 
service in urban green areas: An opportunity for the conservation of 
pollinators. Urban Forestry & Urban Greening 74: 127621.

13.	Khalifa SA, Elshafiey EH, Shetaia AA, El-Wahed AAA, Algethami AF, et 
al. (2021) Overview of bee pollination and its economic value for crop 
production. Insects 12(8): 688.

Your next submission with Juniper Publishers    
      will reach you the below assets

•	 Quality Editorial service
•	 Swift Peer Review
•	 Reprints availability
•	 E-prints Service
•	 Manuscript Podcast for convenient understanding
•	 Global attainment for your research
•	 Manuscript accessibility in different formats 

         ( Pdf, E-pub, Full Text, Audio) 
•	 Unceasing customer service

Track the below URL for one-step submission 
 https://juniperpublishers.com/online-submission.php

This work is licensed under Creative
Commons Attribution 4.0 License
DOI: 10.19080/IJESNR.2025.35.556421

http://dx.doi.org/10.19080/IJESNR.2025.35.556421
https://www.sciencedirect.com/science/article/pii/S0167880920303741
https://www.sciencedirect.com/science/article/pii/S0167880920303741
https://www.sciencedirect.com/science/article/pii/S0167880920303741
https://www.sciencedirect.com/science/article/pii/S0167880920303741
https://www.tandfonline.com/doi/abs/10.1080/00218839.2020.1735731
https://www.tandfonline.com/doi/abs/10.1080/00218839.2020.1735731
https://www.tandfonline.com/doi/abs/10.1080/00218839.2020.1735731
https://www.tandfonline.com/doi/abs/10.1080/00218839.2020.1735731
https://www.sciencedirect.com/science/article/abs/pii/S016788091830481X
https://www.sciencedirect.com/science/article/abs/pii/S016788091830481X
https://www.sciencedirect.com/science/article/abs/pii/S016788091830481X
https://www.sciencedirect.com/science/article/abs/pii/S016788091830481X
https://link.springer.com/article/10.1007/s44372-025-00154-y
https://link.springer.com/article/10.1007/s44372-025-00154-y
https://link.springer.com/article/10.1007/s44372-025-00154-y
https://link.springer.com/article/10.1007/s44372-025-00154-y
https://www.sciencedirect.com/science/article/abs/pii/S004896972206795X
https://www.sciencedirect.com/science/article/abs/pii/S004896972206795X
https://www.sciencedirect.com/science/article/abs/pii/S004896972206795X
https://www.mdpi.com/2071-1050/11/11/3223
https://www.mdpi.com/2071-1050/11/11/3223
https://www.mdpi.com/2071-1050/11/11/3223
https://www.mdpi.com/2071-1050/11/11/3223
https://nrfirescience.org/sites/default/files/2024-12/20-1-01-8_final_report.pdf
https://nrfirescience.org/sites/default/files/2024-12/20-1-01-8_final_report.pdf
https://nrfirescience.org/sites/default/files/2024-12/20-1-01-8_final_report.pdf
https://pubmed.ncbi.nlm.nih.gov/31889835/
https://pubmed.ncbi.nlm.nih.gov/31889835/
https://pubmed.ncbi.nlm.nih.gov/31889835/
https://pubmed.ncbi.nlm.nih.gov/31889835/
https://besjournals.onlinelibrary.wiley.com/doi/full/10.1002/2688-8319.12141
https://besjournals.onlinelibrary.wiley.com/doi/full/10.1002/2688-8319.12141
https://besjournals.onlinelibrary.wiley.com/doi/full/10.1002/2688-8319.12141
https://besjournals.onlinelibrary.wiley.com/doi/full/10.1002/2688-8319.12141
https://www.sciencedirect.com/science/article/abs/pii/S0308521X24002592
https://www.sciencedirect.com/science/article/abs/pii/S0308521X24002592
https://www.sciencedirect.com/science/article/abs/pii/S0308521X24002592
https://www.sciencedirect.com/science/article/abs/pii/S0308521X24002592
https://www.sciencedirect.com/science/article/abs/pii/S1550742423000982
https://www.sciencedirect.com/science/article/abs/pii/S1550742423000982
https://www.sciencedirect.com/science/article/abs/pii/S1550742423000982
https://www.sciencedirect.com/science/article/pii/S1618866722001649
https://www.sciencedirect.com/science/article/pii/S1618866722001649
https://www.sciencedirect.com/science/article/pii/S1618866722001649
https://pubmed.ncbi.nlm.nih.gov/34442255/
https://pubmed.ncbi.nlm.nih.gov/34442255/
https://pubmed.ncbi.nlm.nih.gov/34442255/
https://juniperpublishers.com/online-submission.php
http://dx.doi.org/10.19080/IJESNR.2025.35.556421

