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Highlights 

Genetic diversity of five Quinoa genotypes was evaluated based on 16 physiological 
and phenological traits using cluster analysis and principal components analysis. 1000-seed 
weight and days to germination were identified as important traits affecting the selection of 
Quinoa genotypes to breed early maturity and high yield genotypes. Based on the principle 
components analysis, QA1, QA2 and QP1 genotypes were selected as the three appropriate 
genotypes in seed breeding programs. These were located in the same cluster which 
confirmed their genetic affinity. QP2 was selected as suitable genotype for forage breeding 
program because of high germination and good growth factors, also clustered in a distinct 
cluster. Since the combination of low saponin content with early maturity is key factor to 
improve Quinoa in North America, Europe and Asia, and also the importance of early 
maturity in saline condition, is expected the results of this research could be useful in the 
next quinoa breeding programs to increase the salt tolerance of early matured cultivars and 
also breeding programs to decrease the saponin content.  
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Importance 

High nutritional value of Quinoa grain or seed was compared with milk by Food 
and Agriculture Organization (FAO). The main product of Quinoa is its grains. 
Quinoa grains have averagely 16% protein which is higher than other cereals. With 
respect to efficiency and tolerance of quinoa to drought and salinity, the most 
important factor which make Quinoa suitable for cultivation in arid regions, is early 
maturity, because when the end of the growing season, drought is a major p6roblem 
for Quinoa, earliness is an important strategy to reduce its effects. Although many 
European countries have attempted to identifing or breed Quinoa early-matured 
cultivars, however the aim of present study was identify high yielding and early-
matured cultivars by evaluating those traits related to yield and maturity to use them 
in future breeding programs.  

Introduction (Hypothesis and aims) 

Quinoa (Chenopodium quinoa, Wild) belongs to Amaranthaceae family. It is over 
5000 years old, a native of Chile and Peru and the Andean region, with tiny dust 
grains. It is cooked like rice, and in the South American country is known as the Inca 
rice. Quinoa is an allotetraploid (2n=4x=36) plant which has disomic behavior in 
most qualitative characteristics, and sets of C3 plants. It is self-pollinated plant with 
10-15% cross-pollination. Quinoa is a dicotyledonous plant with straight shoot, 
alternative broad leaves and a wide variety of colors for Inflorescence, leaves and 
seeds   due to the presence of betacyanin. Quinoa height varies between 20 to 300 cm 
and seeds are located in florescence like sorghum. Quinoa protein has high quality 
and makes quinoa suitable as a food based on FAO standards and index. The amino 
acids lysine, methionine and cysteine is high in quinoa protein, so that the plant was 
more prefered than the grain (the lysine amino acid) and beans (of the amino acids 
methionine and cysteine). The main advantage of using the quinoa seeds as a food 
supplement Flour industry is to meet the growing international demand for gluten-
free products. Quinoa potential yield in suitable conditions is around 11 tons per 
hectare, but its commercial performance has been reported as 6 tons per hectare.  


