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In contemporary agriculture, the use of biofertilizers and nanofertilizers
presents a suitable alternative to chemical fertilizers. This study aimed to
investigate the effects of superabsorbents, mycorrhizal fungi, and nano-
phosphorus fertilizers on the quantitative and qualitative characteristics of
the Ehsan wheat cultivar. To evaluate the effects of superabsorbents,
mycorrhiza fungi, and nano-phosphorus fertilizer on the quantitative and
qualitative characteristics of the Ehsan wheat cultivar, a factorial
experiment was conducted in a randomized complete block design with
three replications at the Baye Kola Agricultural Research Station, which is
part of the Mazandaran Province Agriculture Research Center. The factors
tested included two levels of nano-phosphorus fertilizer, four levels of
mycorrhizal fungi (including Glomus mosseae, Glomus intraradices, and a
mixture of the two fungi), and four levels of superabsorbents (zeolite,
stacosorb, and a combination of the two types of superabsorbents). Results
from a two-year composite data analysis indicated that the application of
mycorrhizal fungi and superabsorbents significantly improved several
attributes, including chlorophyll content at the stem stage, fresh and dry
weight of spikes, and the percentage of phosphorus and potassium in the
grains, with significance at the 1% level. Additionally, the use of
mycorrhizal fungi significantly increased the number of seeds per spike
and grain yield, also at the 1% level. The treatment with G. intraradices
resulted in the highest grain yield of 6777.25 kg/ha, while the control
treatment vyielded the lowest at 6061.49 kg/ha. Overall, the findings
demonstrated that the use of superabsorbents and mycorrhizal fungi had a
significant impact on the quantitative and qualitative characteristics of the
Ehsan wheat cultivar.

Introduction: Wheat is one of the most important strategic food crops and
plays a key role in global food security. In arid and semi-arid regions such
as Iran, limited water resources and low efficiency of chemical fertilizers
are among the major challenges for sustainable wheat production. The
application of modern inputs such as superabsorbent polymers,
mycorrhizal fungi, and nano-fertilizers can improve soil moisture
retention, enhance nutrient uptake, and mitigate environmental stresses,
thereby increasing both yield and quality. Therefore, evaluating the
combined effects of these inputs on quantitative and qualitative traits of
wheat is of great importance.

Materials and Methods: This study was conducted as a factorial
experiment based on a randomized complete block design with three
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replications over two growing seasons at the Baye-Kola Research Station
in Neka. Experimental factors included nano-phosphorus at two levels,
mycorrhiza at four levels, and superabsorbents at four levels. Traits such
as grain yield, thousand-grain weight, yield components, leaf chlorophyll
content, and grain nutrient concentrations were measured. Statistical
analyses were performed using SAS software, and mean comparisons were
carried out using Tukey’s test.

Results and Discussion: The results indicated that the interactive effects
of nano-phosphorus, mycorrhiza, and superabsorbents were significant for
most of the studied traits. The combined application of these inputs led to
increases in grain yield, thousand-grain weight, number of grains per
spike, and leaf chlorophyll content. In addition, grain concentrations of
phosphorus, potassium, iron, and zinc were significantly enhanced. The
highest grain yield was obtained from the treatment combining nano-
phosphorus, mixed mycorrhizal species, and mixed superabsorbents,
demonstrating a synergistic effect in improving water availability and
nutrient uptake.

Conclusion: Using of superabsorbents and mycorrhizal fungi had a
significant effect on the quantitative and qualitative characteristics of
Ehsan wheat cultivar. This approach reduces dependence on chemical
fertilizers and contributes to sustainable agriculture, environmental
conservation, and improved input use efficiency in wheat production
systems.
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