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Background and objectives: Salinity stress is one of the most important
factors limiting agriculture, especially in semi-arid condition. In this
situation, the introduction of suitable species with tolerant cultivars to
environmental stress and the provision of suitable methods of cultivation of
these plants can cultivate the barren lands of these regions. The quinoa plant
shows remarkable tolerance against a wide range of non-living stresses such
as cold, salinity and drought. Also this plant can be a suitable alternative for
rice and wheat considering that it is a protein-rich plant. It is necessary to
pay more attention in studies on such plants in critical conditions (saline soil
and rainfed cultivation). In this research, the effect of planting date and plant
density was investigated on the yield of quinoa in rainfed and saline soil
condition.

Materials and Methods: This experiment was conducted in the form of
completely randomized blocks design with three replications at one of the
farms of Gamishan city located in Golestan province in 2018-2019. The
main factor included three planting dates (February 4™, March 6", April 4™)
and the subsidiary factor included three plant density (60, 80, 100 and 120
plants per square meter). To determine the duration of growth stages, dry
weight and perform of growth analysis, plants were sampled once every two
weeks. The harvest yield was also determined from the middle lines of each
plot. During the growing season, the important dates of plant phenology,
such as the time of emergence & full establishment of the plants, flowering,
seeding, seed filling and harvest maturity were recorded separately for
different treatments. At the end, the obtained data were analyzed by SAS
statistical software and the mean’s data were compared based on LSD test.

Results: The results showed that the planting date treatment were significant
effect on plant height, number of seeds in panicle, plant dry weight and
thousand seed weight at 1% probability level and panicle weight, number of
seeds in branches at 5% probability level. The highest values of these traits
were obtained on the sowing date of February 4, and the sowing date of
March 6 had the lowest values of the mentioned traits. Plant height, number
of seeds in panicle and plant dry weight were significantly affected by plant
density treatment. All interaction effects of planting date on plant density
also had a significant effect on the measured traits. Most of the yields in
densities of 60 and 80 plants per square meter were significantly higher than
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yields of higher planting densities. The results of this research showed that
February 4™ is the best planting date for quinoa compared to earlier or later
planting dates in the climatic condition and saline soils of Gamishan region,
and the density of 80 plants per square meter is more favorable than other
densities due to having the highest density without reducing the yield.

Conclusion: Due to the high tolerance of quinoa against drought and
salinity stresses, could be recommend the cultivation of this plant as a new
and economical crop to farmers of region. Based on the results of this
research, it can be concluded that February 4™ is the best planting date for
quinoa compared to the other studied planting dates in the climatic
conditions and saline soils of Gomishan, and the delay in planting causes a
significant decrease in the studied traits. In terms of plant density, the
density of 80 plants per square meter is introduced as the most desirable
density, considering that it has increased the yield in most of the investigated
traits. To ensure the results of this research, it is recommended that this
experiment be repeated in several years and several farms in this area.

Cite this article: Etebari, A.R., Galeshi, S., Anagholi, A., Torabi, B. 2022. Investigating the effect of
planting date and density on quinoa plant in saline and rainfed conditions. Crop Production
Journal, 15 (2), 219-236.
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Figure 2- The effect of density and planting date on plant dry weight.
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Figure 3- The effect of density and planting date on panicle weight.
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Figure 4- The effect of density and planting date on Length and width of panicle.
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Figure 5- The effect of density and planting date on the number of seeds per branch.
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Figure 6- The effect of density and planting date on the number of seeds per panicle.
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Figure 8- The effect of density and planting date on grain yield.
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Figure 9- The effect of density and planting date on Harvest index.
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Table 4- Correlation coefficients of quinoa seed yield with morphological traits and yield components at different
planting dates and densities of quinoa planting.
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