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Table 1. Combined analysis of variance for agronomic and seed quality traits of quinoa genotypes in four locations and two cropping seasons

Mean squares Sl o Sola

a0 S8l b 5, PG 5, S5 Sy b5 o3 TE b bl ki wla)lza 05 s o gl Ol 50

@37 Days to Days to Days to o5 gl Inflorescence Stem 1000-seed 413 5 Shes Seed saponin
S.O.V. [ o A germination flowering physiological maturity  Plant height length diameter weight Seed yield content
Year (Y) Jl 1 4.00 5703.00** 2196.2** 3628** 1318.0** 26.60** 2.80* 7980001** 0.120
Location (L) o8 3 30.00 20962.00** 747.08** 23949** 2722.0** 4218.00** 1.90 72387067** 0.320
Y xL O X Jlu 3 10.00** 2960.60** 1463.0** 3244 179.0** 144.00** 1.02** 1447391** 0.036
Error 1 Velzzl 16 2.60 0.56 74 273 16.0 2.60 0.03 192352 0.320
Genotype (G) s 9 4.10 17.20** 351.0** 466™* 24.9%* 16.20** 0.40** 1162076** 5.100**
GxL O8X gy 27 2.04% 33.40** 309.0** 355** 21.0** 10.60** 0.24** 461228** 2.280*
GxY deX 55 9 5.50 4.60** 16.4** 262* 19.0 2.20 0.14** 223877** 0.024
GxLxY JuXoex (s 27 7.74 2.90%* 7.9%* 297** 10.9 2.30 0.10** 264132** 0.028
Error 2 voesl 144 0.10 1.20 3.1 107 9.9 1.69 0.05 79599 0.298
CV. (%) (/) A ok s o 0.3 247 1.74 11.1 14.8 7.9 7.85 145 11.57

*and **: Significant at the 5% and 1% probability levels, respectively.

Gk (sla OIS 53 1528 Sl (355 4l CodST 5 ol5 Dlho (ke anglin =Y S
Table 2. Mean comparison of agronomic and seed quality traits of quinoa genotypes in different locations

.M)Aegijgdw:-lck.‘):)b@m%ﬁ:j4{:**3*

oS glis | als 5 Shes ool Ol
Shay b 35, (o 5k G ) 5T dsb e o) L a3 () als505 055 (LS 53 548 (5 508
B s, S Plant height  Inflorescence length  Shoot diameter ~ 1000-seed weight Seed yield Seed saponin content
Location o Days to flowering Days to maturity (cm) (cm) (mm) (9) (kg ha'?) (mg g
Ahvaz Slal 324 93.2 79.9 15.6 8.4 3.09 1014.3 4.72
Iranshahr el 717 111.9 95.3 22.1 26.8 3.04 2601.8 4.79
Bushehr Sy 42.0 90.1 76.5 16.8 11.2 2.77 1009.1 4.61
Jiroft S e 32.0 109.7 120.3 30.4 19.9 2.76 3147.5 4.74
LSD (5%) 0.40 0.64 3.72 1.14 0.47 0.08 101.81 0.20
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Table 3. Mean comparison of agronomic and seed quality traits of quinoa genotypes

Gl 58 03 4l 5> Slas 615 oyl O e
SIS s b5, (o) 3T b an o) Sl s 5 OESs s p k) (5 S
55 AW s, Days to (agsil) oS glis | Inflorescence Shoot diameter ~ 1000-seed weight Seed yield Seed saponin content
Genotype  Days to flowering  physiological maturity  Plant height (cm) length (cm) (mm) (9) (kg ha'?) (mgg?h)

Red Carina 46.5 95.8 89 20.1 16.0 2.69 1695.0 474
Titicaca 43.7 98.7 84 215 16.4 2.83 1772.3 4.83
Gizal 44.3 93.8 98.1 21.0 154 2.76 1762.8 4.13
Q12 44.7 104.5 95.3 22.7 18.2 3.00 2350.2 4.85
Q18 44.3 102.1 91.8 214 16.2 2.93 1936.6 3.93
Q21 43.6 102.8 93.8 19.0 16.0 2.98 1847.1 4.56
Q22 44.3 102.1 92.7 21.4 16.0 2.93 1738.2 4.64
Q26 45.0 105.2 93.2 215 17.0 3.03 2156.8 5.34
Q29 44.0 103.4 99.7 21.7 17.3 2.87 21525 4.73
Q31 44.0 103.6 92.2 21.8 17.2 3.11 2020.0 5.43

VB Jle Foylos A s "3y § Jlg dloxs”

LSD (5%) 0.63 1.01 5.89 1.80 0.74 0.13 160.98 0.31
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of quinoa genotypes
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ass e S plsyl T E I al s A s, Days to Gls i 05s wls mle O
cae Seedyield  Plant  Inflorescence Stem Days to Physiological 1000-seed  Seed saponin
Trait 1) height (2)  length (3)  diameter (4) flowering (5)  maturity (6)  weight (7)  content (8)
1
2 0.448
3 0.625 0.124
4 0.914**  0.187 0.683*
5 -0.090 -0.139 -0.078 -0.033
6 0.741*  0.182 0.355 0.723* -0.303
7 0.612 0.129 0.320 0.579 -0.424 0.867**
8 0.378 -0.181 0.268 0.569 0.105 0.495 0.523
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*and **: Significant at the 5% and 1% probability levels, respectively.
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ABSTRACT
Bagheri, M., Miri, Kh., Kloshkam, S. G., Anafjeh, Z., and Keshavarz, S. 2022. Assessment of adaptability and
seed yield stability of autumn sown quinoa (Chenopodium quinoa Willd.) genotypes using AMMI analysis. Seed
and Plant 38: 453-472 (in Persian).

This research was carried out to meet the need for development and introduction of new
crops that can adapt to long periods of drought stress under changing climate. For
this purpose the adaptability and seed yield stability of 10 autumn sown quinoa genotypes
including; Red Carina, Titicaca, Gizal, Q12, Q18, Q21, Q22, Q26, Q29 and Q31 were
studied using randomized complete block design with three replications in four location
(Ahvaz, Iranshahr, Bushehr and Jiroft) in Iran in 2018-2019 and 2019-2020 cropping
seasons. Seed of quinoa genotypes were sown in October 2017 and 2018 in Ahvaz and
Jiroft, and in November 2017 and 2018 in Iranshahr and Bushehr. Genotypes with Q prefix
have been received from Chile, cv. Titicaca from Denmark, cv. Gizal from Egypt and
cv. Red Carina from the Netherlands. Days to germination, days to flowering, days
to physiological maturity, plant height, inflorescence length, stem diameter, seed yield,
1000-seed weight and seed saponin content were measured and recorded. Combined
analysis of variance showed that effects of year, location and genotypes were significant
(P <0.01) on all studied traits, except days to germination. Also, genotype X location
interaction was significant (P <0.01) on all studied traits. Genotype Q12 (2350.2 kg ha)
and Red Carina (1695 kg hal) had the highest and lowest mean seed yield, respectively.
Jiroft (3147.5 kg hal) and Bushehr (1009 kg ha™) had the highest and lowest mean seed
yield, respectively. The results of AMMI analysis showed that Q18, Q22, TTKK and Q21
genotypes had the highest seed yield stability, respectively. Genotypes Q18 and Q22 had
specific adaptation to Ahvaz, Iranshahr and Bushehr, and genotypes Q12, Q29 and Q26
showed specific adaptation to Jiroft. In conclusion, the results of this research showed that
all studied quinoa genotypes were suitable for autumn sowing in target areas.

Keywords: Quinoa, plant height, days to flowering, days to physiological maturity,
1000-seed weight, seed saponin content.
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