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Assessment of adaptability and seed yield stability of selected quinoa
(Chenopodium quinoa Willd.) genotypes in spring cropping systems in cold and
temperate regions of Iran
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Table 1. Mean of plant traits of quinoa genotypes (mean of four locations)

g glis) 5T S8 Jsb &ls 5 Shes PN 613 gl
1528 glacs 95 R P S, Shews b3, Plant height Inflorescence length  Seed yield 1000 seed weight  Saponin content

Quinoa genotypes  Days to emergence  Days to flowering  Days to physiological maturity (cm) (cm) (kg.ha't) (9) (mg.gH
Red Carina 4.4ab 53.0a 115.5ab 131.4abc 33.2a 1188.4ab 2.42abc 5.25ab
Titicaca 4.3ab 42.5e 103.9d 112.0c 31.0ab 1057.0ab 2.03c 5.71bc
Gizal 4.8ab 46.9cd 108.5bcd 115.5bc 32.1a 1226.1ab 2.51ab 5.98abc
Q12 5.1a 53.2a 118.2a 136.2a 28.8bc 986.6ab 2.47abc 5.19c
Q18 4.8ab 43.7de 104.0cd 119.1abc 33.5a 1154.6ab 2.62a 5.32ab
Q21 4.2b 42.7e 105.0cd 124.7abc 25.2d 1037.6ab 2.58ab 5.32ab
Q22 4.6ab 51.5ab 112.8abc 121.2abc 24.5d 834.9b 2.51ab 5.34ab
Q26 4.6ab 51.7ab 108.1bcd 132.1ab 31.9a 1320.0a 2.78a 5.76a
Q29 4.7ab 51.0ab 111.0abcd 128.4abc 28.0c 1173.5ab 2.63a 5.10abc
Q31 4.6ab 49.1bc 115.0ab 118.2abc 26.7cd 901.7ab 2.15bc 5.17abc
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Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using LSD test
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Table 2. Mean of plant traits of quinoa genotypes in four locations
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Location Quinoa genotypes  Days to emergence  Days to flowering  Days to physiological maturity  Plant height (cm)  Inflorescence length (cm)  Seed yield (kg.ha™) 1000 seed weight (g)  Saponin content (mg.g™h

Karaj ~5 Red Carina 4.6def 54.6abc 110.6hi 178.3a 37.3a 800.0Im 2.87defg 6.6a
Karaj =5 Titicaca 4.0fgh 40.3m 89.0r 136.5def 34.3bc 710.0mn 2.08i 5.8cd
Karaj 5 Gizal 4.0fgh 45.3ijk 98.30p 147.0cd 37.3a 618.3n0 2.90defg 6.6a
Karaj =5 Q12 5.3cd 55.6ab 112.0ghi 162.5b 31.0fg 602.5n0p 2.98abcdef 5.7de
Karaj -5 Q18 5.3cd 43.0kl 9% p 146.6¢cd 37.3a 517.50pq 3.00abcde 5.9bcd
Karaj =5 Q21 4.0fgh 40.6ml 91.6qr 146.0cd 27.0jklmn 338.3s 2.85efg 6.2abc
Karaj =5 Q22 4.6def 56.3a 109.0ij 147.1cd 26.6jklmn 361.6sr 2.83fg 5.6de
Karaj =5 Q26 4.0fgh 53.0cdef 103.6lm 149.0c 35.0b 1023.3k 3.08ab 6.5a
Karaj =5 Q29 3.6gh 54.3abc 99.3n0 147.1cd 29.6ghi 854.11 3.02abcd 6.4a
Karaj -5 Q31 4.3efg 52.6cdef 104.6klm 116.1i 28.0ijkl 516.60pq 2.08i 6.6a
Kashmar  ,.:5 Red Carina 4.3efg 53.3bcde 120.0cd 138.6cdef 35.3ab 789.3Im 1.67kl 6.4a
Kashmar .z Titicaca 3.6gh 40.3m 114.0fg 129.8fgh 31.6efg 846. 1 1.77jk 5.1fg
Kashmar s Gizal 3.6gh 46.6hij 116.0ef 131.5¢efg 33.6bcde 793.6Im 1.60Im 5.6de
Kashmar x5 Q12 4.0fgh 54.3abc 120.0cd 142.1cde 28.3ijk 616.3n0 1.43n 4.6hi
Kashmar .z Q18 5.0de 41.0lm 123.0bc 129.0fgh 34.3bc 486.1pq 1.70kI 5.0gh
Kashmar x5 Q21 4.0fgh 40.0m 116.3ef 131.6efg 26.3klmno 468.0qgr 1.50mn 4.9gh
Kashmar a8 Q22 3.3h 54.3abc 117.6de 129.0fgh 26.0lmno 487.3pq 1.43n 4.4i
Kashmar x5 Q26 4.3efg 50.6fg 119.0de 135.6def 33.3bcde 714.6mn 1.87j 5.6de
Kashmar a8 Q29 4.3efg 54.3abc 118.3de 139.5cdef 27.3jKlm 643.0n 1.67kl 5.5def
Kashmar x5 Q31 3.3h 51.0efg 117.0def 133.0efg 26.6jklmn 411.6qrs 1.50mn 6.3ab
Shahrekord s s . Red Carina 5.0de 51.6def 107.3jk 121.7ghi 28.3ijk 1698.0de 2.90defg 5.6de
Shahrekord s s ,»  Titicaca 5.0de 48.0h 89.3r 100.0jk 26.3klmno 1243.3j 2.08i 5.6de
Shahrekord s 5" ¢x  Gizal 6.6ab 51.0efg 102.0mn 100.0jk 27.0jKImn 1745.3cd 2.93bcdefg 5.1fg
Shahrekord s s ¢x Q12 7.0a 52.3cdef 110.3hij 141.8cde 25.0no 1432.6gh 2.85efg 4.9gh
Shahrekord > 5" s Q18 5.3cd 49.0gh 92.0rq 118.8hi 28.6hij 1798.6¢d 2.97abcdef 5.9bcd
Shahrekord s s ¢x Q21 5.3cd 50.0gh 92.6q 132.3efg 20.3q 1854.1bc 2.92cdefg 4.5hj
Shahrekord s 5" ¢ Q22 6.0bc 54.0abcd 112.0ghi 122.3ghi 20.0q 1400.1hi 2.80g 5.9bcd
Shahrekord s 5" ¢» Q26 5.3cd 55.6ab 105.3kl 140.2cdef 27.0jklmn 2007.0a 3.07abc 5.9bcd
Shahrekord s 5" ¢x Q29 6.0bc 54.6abc 97.00p 130.6efgh 24.30p 1967.8ab 2.98abcdef 4.9gh
Shahrekord s s ¢» Q31 6.33 ab 53.0cdef 109.0ij 132.5efg 22.6p 1583.8ef 2.12i 3.9j
Urmia 4.y, Red Carina 4.6def 52.6cdef 124.0b 87.0lm 32.0def 1466.3gh 2.23i 2.2k
Urmia 4sy,l  Titicaca 4.6def 41.6lm 123.3b 82.0m 31.6efg 1429.0gh 2.20i 2.2k
Urmia aay,l  Gizal 5.0de 41.6lm 117.6de 83.5m 30.6fgh 1747.1cd 2.60h 2.5k
Urmia wy)l Q12 4.3efg 50.6fg 130.6a 98.33 jki 31.0fg 1295.0ij 2.60h 1.41
Urmia 4, Q18 3.6gh 42.0lm 105.3KI 82m 34.0bcd 1816.1c 2.80g 4.4i
Urmia angyl Q21 3.6gh 41.3Im 119.6d 89.1kIm 27.3jkIm 1490.1fgh 3.07abc 5.5def
Urmia aay,l Q22 4.6def 41.6lm 112.6gh 86.5Im 25.3mno 1090.5k 2.97abcdef 5.3efg
Urmia asg,l Q26 5.0de 47.6hi 104.6KIm 103.8j 32.3cdef 1535.3fg 3.10a 4.9gh
Urmia ws) Q29 5.0de 41.0lm 129.6a 96.6jkI 30.6fgh 1229.3j 2.87defg 3.5
Urmia wy) Q31 4.6def 40.0m 129.6a 91.3kIm 29.6ghi 1094.8k 2.90defg 3.8
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Fig. 1. Biplot of seed yield against the first component of AMMI1 model for quinoa genotypes
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Fig. 2. Biplot of AMMI2 model for the interacti
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Assessment of adaptability and seed yield stability of selected quinoa
(Chenopodium quinoa Willd.) genotypes in spring cropping systems in cold and
temperate regions of Iran

Bagheri, M.}, Z. Anafjeh?, M. Taherian3®, A. Emami* A.R. Molaie®and S.
Keshavarz®

ABSTRACT

Bagheri, M., Z. Anafjeh, M. Taherian, A. Emami, A. R. Molaie and S. Keshavarz. 2021. Assessment of adaptability
and seed yield stability of selected quinoa (Chenopodium quinoa Willd.) genotypes in spring cropping systems

in cold and temperate regions of Iran. Iranian Journal of Crop Sciences. 22(4): 376-387. (In Persian).

To study the adaptability and seed yield stability, in this experiment, ten quinoa genotypes including; Red
Carina, Titicaca, Gizal, Q12, Q18, Q21, Q22, Q26, Q29, Q29 and Q31 were evaluated using randomized
complete block design with three replications in 2017 and 2018 in four locations; Karaj, Shahr-e-Kord, Kashmar
and Urmia for their adaptability and grain yield stability. The results showed that quinoa genotypes had
significant differences for most of the studied traits. However, genotype x location x year interaction effects on
plant height, inflorescence length and days to flowering was not significant. Q26 genotype had the highest grain
yield (2007 kg.ha'') in Shahr-e-Kord. The lowest yield (338.33 kg.ha') was related to Q21 genotype in Karaj.
The results of AMMI stability analysis showed that Q29 genotype had the highedt grain yiled stability with the
shortest distance from the center of the graph. Cv. Gizal, cv. Red Carina, Q31 and Q26 genotypes also ranked
next in terms of grain yield stability. Also, Q12, Red Carina and Q22 genotypes had specific adaptation in Karaj
and Kashmar, and Gizal and Q18 genotypes showed high specific adaptation in Urmia. In general, the results of

this experiment showed that all quinoa genotypes were compatible with spring cultivation in experimental sites.

Key words: Adaptability, AMMI Analysis, Compatibility, Principle components and Quinoa.
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