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Evaluation of the Relationship between Phenological Traits and Yield per Plant and
the Application of These Traits in Selection and Grouping Quinoa Genotypes
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Table 1: Information of the sixteen quinoa genotypes studied in this research
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Table 2: Phenotypic correlation of different traits in the sixteen quinoa genotypes
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Grain filling period Day-to physiological maturity Day-to milky grain Day-to pollination Day-to-ten leaves Day-to-four leaves Day-to germination Traits
0.71" &Sk B,
Day-to-four leaves
0.46" 0.44" Sroedlis,
Day-to-ten leaves
0.11" -0.17" -0.23" g5’l"“5‘°‘>)§ G ).5)
Day-to pollination
-0.35" -0.34% 0.18" 0.03" S b 65 U 55,
Day-to milky grain
047" -0.13" 0,07 0,02 -0.33" Sl ied ey U 3s)
Day-to physiological maturity
053" 0.19™ -0.71" -0.09" -0.07" -0.07™ s oy 0099 Jsb
Grain filling period
047" 0.54" 0.37" -0.09" -0.54™ -0.32 -0.40" By o s 3Slos

Grain yield per plant

2l o (5l e IS pae ¢ 1Y D (g kel o 40 (yog o e S0l S e NS g ek
*, ** and ns: Indicate statistically significant at 5% and 1% and no significant difference, respectively
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Table 3: Stepwise regression results for grain yield as a dependent variable and phenological traits as independent variables

. . . Al Jol o 50 Slho gaw 55 o po
(300) (2o (s w0 po

The regression coefficient of the traits in different steps Towe 5 Lose Cado b OgamyS 5 Jolye

The cumulative determination . c .. Dl . @ .. i i
coefficient (percent) als ad 090 Job Sroalse, 5999508 S, U 5, Intercept Name of trait Regression steps

Grain filling period Day-to-ten leaves Day-to physiological maturity
39.56™ 0.34 405 sissisa}:f & ) G 39 1
Day-to physiological maturity
54.50" 0.22 0.32 298 o3l 2
Day-to-ten leaves
67.75" 0.09 0.22 0.25 -266 als o 0098 Jsb 3

Grain filling period

il os do )y gy 9 S b 50 Joe 09 o gime Lo o Sy e g %
* and ** Indicate that the model is significant at 1% and 5% respectively.
GYP = - 26/6+0.251DPM-0.218DTL+0.092GFP : solgoiny  Sgme,S , Joo

Proposed regression model: GYP = - 26/6+0.251DPM-0.218DTL+0.092GFP
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Table 4: The results of casual analysis of different traits in the sixteen quinoa genotypes
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Lo Sion The indirect effect of traits on grain yield through traits 2 s pulims ]
ails o Slas M 20y Jsb . L. ails o Slas b pli
S U 1 4 3 Qoo U 3 i
The correlation of ails LSI;:yfto te;f) élggiigﬁ:h;ioiog)icalﬁ) Direct effect of trait Name of trait
trait with grain yield Grain _fiIIing leaves maturity on grain yield
period
j S99 8 (S, B 3,
0.54 0.11 0.03 0.40 Day-to physiological
maturity
054" -0.02 -0.03 -0.49 ool
Day-to-ten leaves
0.47" 0.04 0.21 0.21 als oadn 0,93 Job
Grain filling period
Residual=0.32 < IVY =oxilos8ls
Al e do)d 7ty 5 Sl 50 (S (0 o Sxe Sk

*and ** Indicate that the correlation is significant at 1% and 5% respectively.
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Table 5: The coefficients of principal components analysis for phenological traits and grain yield per plant

pod 4dlse Jol adlze olao
Second component First component Traits
-0.46 -0.34 sz B )
Day-to germination
-0.50 -0.27 S okz B s,
Day-to- four leaves
-0.23 -0.38 S ool )
Day-to-ten leaves
0.49 -0.20 SLadlos 5L 59,
Day-to pollination
-0.30 0.30 als (b 6 s U 5,
Day-to milky grain
-0.18 0.40 Siedsd S, B o)
Day-to physiological maturity
-0.36 0.37 o 5l 0y90 Jsbo
Grain filling period
0.09 0.49 Wgr o dils o, Slas
Grain yield per plant
211 2.92 oy e
Eigen value
0.26 0.37 olly (37 o)
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Fig. 1: Bi-plot diagram of the sixteen quinoa genotypes with 8 studied traits
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Table 6: The average of the studied traits in each of the clusters of the sixteen quinoa genotypes with 8 studied traits
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Evaluation of the Relationship between Phenological Traits and Yield per Plant and
the Application of These Traits in Selection and Grouping Quinoa Genotypes

Moradi Rizvandi', R., Moosavi?*, S. S., Abdollahi2, M. R. and Bagheri®, M.
Abstract

This research aimed to study the relationship between different phenological traits with grain yield and investigate the
effectiveness of these traits in single plant selection in quinoa, which was done based on a randomized complete block
design. Grain yield per plant showed the most significant positive correlation with day-to physiological maturity and
grain filling period and the most significant negative correlation with day-to-ten leaves and day-to germination. Day-to
physiological maturity, day-to-ten leaves (with negative coefficient), and grain filling period were entered into the
regression model. The two traits of day-to-ten leaves and day-to physiological maturity had the most direct negative and
positive effects on grain yield changes, respectively. The most indirect positive effect was related to the grain filling
period, due to the increase in day-to physiological maturity. The distribution of genotypes in all four biplot areas
indicated high genetic diversity of genotypes. The favorite genotypes (16, 8, 15, and 14) had the highest amount of traits
of day-to physiological maturity, grain filling period, and day-to milky grain and were located in the favorable area of
the biplot. According to the results of the cluster analysis, these genotypes were located in the "grain yield cluster”. On
the contrary, unfavorable genotypes (2, 7, and 12) had the highest day-to-ten leaves, day-to-germination, and day-to-
four leaves. In general, the selection to increase the day-to physiological maturity and the grain filling period and the
selection against the day-to-ten leaves and the day-to germination will improve the yield per plant of quinoa.
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