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conducted to investigate mycorrhiza and phosphorus fertilizer on some
phytochemical and growth characteristics of quinoa under mixed

Keywords: cultivation conditions using replacement method.

Biochemical,

E‘Otfe,rtlhzera Materials and Methods: A complete randomized block design with three
rotein,

replications was implemented at two research farms affiliated with
Shahrood University of Technology, located in Shahrood and Miami cities.
The intercropping systems consisted of five planting ratios: pure quinoa
cultivation, 75% quinoa + 25% corn, 50% quinoa + 50% corn, 25% quinoa
+ 75% corn, and pure corn. The first factor was combined with three levels
of phosphorus treatment (zero, 50, and 100 kg/ha) as the second factor.
Mycorrhiza application was considered as the third factor, with two levels:
inoculated and control.

Yield

Results: The results demonstrated this experiment; the highest yield of
quinoa seed (2604.1 kg/ha) was observed in the Miami region with the
application of 50 kg phosphorus/ha and the lowest yield of quinoa seed
(1971.3 kg/ha) was observed in the Myamai region in the treatment of 100
kg phosphorus. And the highest percentage of quinoa protein (15.85) was
observed in the pure culture of quinoa and the lowest amount of protein
(14.75) was observed in the control and without the use of mycorrhiza.
Also, the highest amounts of flavonoids (66.80 mg/g) and antioxidant
activity (79.85%) of quinoa in mixed culture ratio 50:50 treated with
mycorrhiza was obtained. and the highest amount of fatty acid (15.8%) was
observed in Treatments of 50% quinoa and 50 kg phosphorus per hectare in
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Miami region and the lowest fatty acid (8.68%) was obtained in the
treatment of 25% quinoa + 75% corn and 100 kg phosphorus per hectare in
Shahrood region. The maximum height of the plant with an average (81.3
cm) with the use of mycorrhiza and the use of 50 kg of phosphorus per
hectare and the lowest height of the plant (56.3 cm) in the treatment of not
using mycorrhiza and without the use of phosphorus Obtained.

Conclusion: According to the results of this research, the intercropping
system using phosphorus fertilizer and mycorrhiza had a positive effect on
the phytochemical and antioxidant properties of quinoa.
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Table 1. Some physicochemical characteristics of the soil.
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Table 2. Geographical and climatic characteristics of experiment locations.
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Fig. 1. The Effect of phosphorus and mycorrhiza on plant height.
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Fig. 2. The effect of phosphorus and mycorrhiza on grain yield.
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Fig. 3. The effect of cropping ratio, phosphorus and mycorrhiza on flavonoids.
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Fig. 4. The effect of cropping ratio and phosphorus on fatty acid.
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Fig. 5. The effect of cropping ratio, phosphorus and mycorrhiza on antioxidants.
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Table 4. Mean comparisons effect of phosphorus and mycorrhiza on antioxidative enzymes of quinoa.
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