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Table 1: Analysis of variance of germination characteristics and vigor (based on the number of normal seedlings) of seeds harvested from
the field experiment
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ns, ** and * are non-significant, significant at the 1 and 5 percent probability levels, respectively.
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Figure 1: Comparison of germination percentage of quinoa seeds harvested from the field that were
affected by different priming treatments at the time of planting
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Figure 2: Comparison of germination rate of field-harvested quinoa seeds that were subjected to different
priming treatments at the time of planting
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Figure 3: Comparison of the Mean Germination Time of quinoa seeds harvested from the field
that were affected by different priming treatments at the time of planting
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Figure 4: Comparison of the percentage of normal quinoa seedlings resulting from the
germination of seeds harvested from the field that were affected by different priming treatments

.at the time of planting
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Figure 5: Comparison of the percentage of abnormal quinoa seedlings resulting from the
germination of seeds harvested from the field that were affected by different priming treatments at

.the time of planting
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Abstract:

Introduction: Quinoa (Chenopodium quinoa Willd.) has recently gained attention as a strategic
crop resistant to adverse environmental conditions such as drought and salinity, particularly in
Iran. Given the challenges posed by climate change, water scarcity, and soil salinity, cultivating
this plant can contribute to food security and diversify the country’s cropping pattern. This study
aims to investigate the effects of various priming treatments on the germination characteristics of
quinoa seeds post-harvest and to identify the best priming methods for enhancing seed vigor and
uniform emergence under Iranian cultivation conditions.

Materials and Methods: The experimental treatments included hormonal priming (gibberellic
acid and salicylic acid), osmopriming (potassium chloride, potassium nitrate, polyethylene glycol
6000, humic acid, and zinc sulfate), and hydro-priming with distilled water. After harvesting the
seeds from the field, germination tests were conducted under controlled conditions.

Results: Analysis of variance revealed that different priming treatments had a significant impact
on germination percentage, germination rate, and mean germination time. Overall, the potassium
chloride treatment exhibited the highest germination percentage (66.61%), while the humic acid
treatment showed the lowest (38.66%). Additionally, the salicylic acid treatment recorded the
highest germination rate, averaging 21.18 number per day. The results also indicated that
potassium nitrate and zinc sulfate treatments led to a non-significant increase in the percentage of
normal seedlings. While the growing conditions of the mother plant and environmental factors at
harvest may influence seed quality, the findings of this study highlight the significant potential of
priming treatments in improving quinoa seed germination.

Conclusion: Overall, this research can assist farmers, seed producers, and researchers in enhancing
the performance and quality of quinoa crops and pave the way for future studies aimed at
optimizing the cultivation of this plant under diverse environmental conditions.

Keywords: germination rate, percentage of normal seedlings, post-harvest, potassium
nitratePriming, quinoa



