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Analysis of the Geographical and Environmental Factors Affecting the Growth and
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Abstract:

This study aimed to analyze the climatic and environmental factors affecting the growth
and productivity of Azolla in the Al-Zawiya region, located in northwestern Libya. It
examined the prevailing climatic characteristics, water-related factors, and soil properties,
as well as their influence on the growth performance and distribution of the plant. The
study adopted both the descriptive-analytical and the experimental approaches. The
findings revealed that Al-Zawiya is characterized by a semi-arid Mediterranean climate,
with high temperatures during the summer and relatively moderate temperatures in the
winter, in addition to fluctuating rainfall and high evaporation rates resulting from intense
solar radiation and prolonged sunshine duration.

The results indicated that water temperature and salinity were the two most influential
factors affecting the growth and productivity of Azolla. The highest growth rates were
achieved when water temperatures ranged between 20 and 28°C and water salinity did
not exceed 1.0 dS/m. In contrast, productivity declined progressively with increasing
temperature and salinity, with a marked reduction observed when salinity exceeded 4.0-
5.5 dS/m. Furthermore, the findings demonstrated that water with a near-neutral to
slightly alkaline pH (7.2—7.9) provided the most favorable conditions for Azolla growth.
The inland study site exhibited higher productivity than the coastal site due to its lower
water salinity and the reduced influence of seawater intrusion.

The study concluded that the Al-Zawiya region possesses favorable natural conditions for
Azolla cultivation; however, this suitability varies spatially and seasonally according to
environmental conditions. The study recommends the use of low-salinity water sources,
avoiding cultivation during periods of extreme heat, and expanding Azolla cultivation
during the winter and spring seasons. It also emphasizes the importance of strengthening
agricultural research and extension programs to promote the use of Azolla as a source of
animal feed and biofertilizer, thereby supporting sustainable agricultural development

and improving the efficient utilization of natural resources in the region.
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