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Introduction

In recent years, population growth on the one hand and climate change on the other, have increased the need
for higher agricultural production. With the expansion of cultivated areas and increasing use of chemical
fertilizers, the health of the environment and humans has been jeopardized. Consequently, recent studies have
begun on the type of fertilizers used, the best fertilizer composition, and how to use them. Various studies have
shown that organic fertilizer can ensure the sustainability of agricultural systems’ production, sometimes as a
replacement and most often as a supplement to chemical fertilizers. In conditions where climate change and the
salinization of agricultural lands have had noticeable effects on the production of various crops, the need for
resilient plants becomes more apparent. Quinoa (Chenopodium quinoa Willd.) is a crop that is resistant to
environmental stresses and is nutritionally very rich, to the extent that its amino acid composition is compared to
that of mother’s milk. The current research aims to investigate the effects of foliar application with seaweed
extract on the growth and performance of different quinoa genotypes.

Materials and Methods

This research was conducted in the summer and autumn of 2020 at the educational and research farm of the
Faculty of Agriculture and Natural Resources of the Islamic Azad University, Karaj unit. The study was carried
out as a split-plot experiment (5x3), based on a randomized complete block design with three replications. The
main factor in this research was the fertilizer factor, which included 3 treatments: control: (without foliar
application with seaweed extract), foliar application with seaweed extract at a concentration of 10 percent, and
foliar application with seaweed extract at a concentration of 20 percent, placed in the main plot. The other factor
was the genotype of the quinoa plant, which included 5 genotypes: Gizal, Titicaca, Rosada, Kancolla, and Q12,
placed in the subplot. At different stages of plant growth, traits such as seed saponin content, thousand seed
weight, seed yield, days to physiological maturity, days to flowering, dry plant weight, fresh plant weight, stem
diameter, inflorescence length, and plant height were measured.

Results and Discussion
The foliar application of seaweed extract had a significant effect on various traits, with a **1% significance
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level** for days to flowering, days to physiological maturity, inflorescence length, thousand seed weight, and
seed saponin content, and a **5% significance level** for plant height. The simple effect of genotype was
significant at the 1% level for all traits except for thousand seed weight. The interaction effect of foliar
application x genotype was significant at the 5% level for days to flowering. The application of seaweed extract
reduced the number of days to flowering by **3.8 days**, days to maturity by **4.8 days**, plant height by
**50**, and inflorescence length by **10%**. However, it had no significant effect on seed yield, as well as
the fresh and dry weight of aerial parts. The highest seed yield was related to genotype Q12 (2477 kg.ha) and
the highest thousand seed weight was related to the Giza 1 variety (2.47 g). Plant height showed a significant
negative correlation with seed yield and thousand seed weight.

Conclusion

The use of seaweed fertilizer in the nutrition of different quinoa genotypes showed varying effects. However,
the impact of this fertilizer in reducing the growth period of quinoa, which is one of the most important issues
facing quinoa cultivation in our country, is very significant. The differences between the genotypes studied in
this research were quite evident, but it seems that special attention should be paid to the purpose of quinoa
cultivation when selecting the superior genotype. If the goal of quinoa cultivation is forage production, the
Rosada genotype is recommended, otherwise, the Q12 genotype is advised.
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Table 4- The results of simple correlation between the traits of different quinoa genotypes under the influence of Seaweed
Extract foliar application

1 2 3 4 5 6 7 8 9
235G 595 -) 1
1- Days to flowering
‘5’)9]9’)"q L;‘\:‘:“") 4 39 -V 0.92** 1
2- days until physiological maturity
g el Y

. 0.67**  0.65** 1
3- Plant height

L)"':"Jf J"o—\‘ 0.59** 0.56** 0.83** 1
4- Inflorescence length

ol )Jas - -0.49*%* -0.53** -0.65** -0.65** 1
5- Stem diameter

Sy o 0.27ns  0.29*  0.49**  0.32*  -0.35% 1
6- Plant fresh weight
Ly St 039 -V

. 0.23ns  0.26ns  0.52**  0.36* -0.40** 0.95** 1
7- Plant dry weight

ab s __A -0.11ns  -0.15 -0.34*  -0.46** 0.62** -0.40** -0.50** 1
8- Seed yield
aly o 59 =4
-0.29ns  -0.27ns  -0.30* -0.36* 0.25ns  0.09ns  0.10ns  0.10ns 1

9- Weight of a thousand grains

)'\f"”".""l*”dl’fb“_\' -0.10ns -0.14ns -0.25ns -0.32*  0.47** -0.37* -043** 0.54** 0.35*
10- Seed saponin content

il go Moy S e 53 Hb gixe g Mo yd gy e )0 D e )3 pixe juE medy iy sk g NS
ns, * and **: are non-significant and significant at 5% and 1% probability levels, respectively

m Chemical fertilizer
Chemical fertilizer + seaweed extract 10%
@ Chemical fertilizer + seaweed extract 20%
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Figure 1- Effects of genotype and Foliar application For days to flowering
At 3 no ()l EWS) 88 Jlize 1 (03 (B o3l s bl Syiito B SIS slagygios iy 2 5
In each genotype, columns with the same letter, according to the results of the interaction effect slicing test, lack significant statistical
difference
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