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Abstract  

In Burkina Faso, little information is available on morphological 

variability of amaranth and the association of different genetic traits. This has 

been a constraint to its genetic improvement for yield potential, whereby the 

necessity of this study which aimed at assessing 80 accessions of amaranth 

collected in the three agro-climatic zones of Burkina Faso. The study was 

conducted in 2019 during the rainy season. The experimental design was a 

Randomized complete block design (RCBD) with three replicates. A total of 

12 quantitative descriptors related to the vegetative system, flowering cycle, 
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and leaf and seed yield were assessed. The level of variation of each descriptor, 

their correlations, and their importance in the structure of agro-morphological 

variability of amaranths was studied. Significant morphological variability was 

observed among the accessions. The most discriminating and heritable traits 

were leaf blade length, number of primary branches bearing an inflorescence, 

number of leaves per plant, and fresh leaf weight. Late maturing accessions 

with many branches and long leaves were the best accessions for leaf biomass 

production. Early maturing accessions with fewer primary branches had better 

seed production. Two accessions, namely BOB4 and BOB5 of Amaranthus 

hypochondriacus were identified as the best seed yielding. Breeding programs 

to facilitate parental selection and increase genetic diversity in breeding 

populations can use these data. 

 
Keywords: Leaf biomass, Variability, Heritability, Amaranthus, Burkina Faso 

 
Introduction 

Leafy vegetables play an important role in diets across the world, 

particularly in Africa, Asia, and Oceania, where they provide a significant 

proportion of nutritional and medicinal needs (Kahane et al., 2005, Andini et 

al., 2013; Dinssa et al., 2016). Among these leafy vegetables, amaranth is very 

rich in ß-carotene, iron, calcium, vitamin C, and folic acid (Varalakshmi, 

2004). In Africa, more than 15 species of amaranth are described (Das, 2016). 

In Burkina Faso three of these species are cultivated. They are Amaranthus 

cruentus, Amaranthus hypochondriacus and Amaranthus dibius (Somtore et 

al., 2019). Amaranthus cruentus is widely cultivated by a high number of urban 

and peri-urban market gardeners and is much appreciated and consumed by the 

population in Burkina Faso (Hama-Ba et al., 2017; Somtore et al., 2019). In 

many countries across the world, amaranth production (seed and/or leaf) is 

booming thanks to its high nutritional value, and its great capacity to adapt to 

different agro-climatic conditions (Katiyar et al., 2000; Shukla et al., 2000; 

Snezana et al., 2012). As C4 plants, amaranths have a carbon sequestration 

capacity, which allows them to have high dry matter and protein production 

per unit area (Caburet et al., 2002). Leaf biomass yield in China can reach 

90000 to 180000 kg/ha and 2200 to 5,500 kg/ha for grain yield (Corke et al., 

2016) and is highly related not only to genotype but often to agronomic 

practices and environmental conditions (Rita et al., 2008; Joshua, 2017; 

Dinssa, 2018). 

In Burkina Faso, few studies have been done on the morphological 

variability of amaranth species. Nevertheless, an ethnobotanical study and the 

genetic diversity of 54 accessions collected in two climatic zones of Burkina 

Faso were reported by Somtore et al. (2019) and Ouedraogo et al. (2019), 

respectively. 
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A better knowledge of the morphological variables of the different 

production zones and the association of the different quantitative variables will 

allow the development of conservation strategies and selection programs for 

these resources. The objective of this study is to characterize a collection of 

accessions of amaranth (Amaranthus ssp) grown in Burkina Faso. The specific 

objectives were to (i) assess the morphological variability of cultivated 

amaranths using quantitative descriptors, and (ii) establish the structure of this 

variability of the accessions studied. 

 

Material and Methods 

Plant material 

The plant material used in this study consisted of 80 amaranth 

accessions collected in 2017 from market gardeners in the three agro-climatic 

zones of Burkina Faso (Table 1). The accessions were collected from ten 

provinces where amaranth cultivation is widely practiced. 
Table 1. Distribution of accessions number and their collection locations in agro-climatic 

zones 
Agro-climatic zones Province Number of accessions 

Sahelian zone 

Yatenga 14 

Bam 06 

Seno 03 

Sudano-sahelian zone 

Kadiogo 12 

Sanguié 19 

Oubritenga 11 

Gourma 01 

Bazèga 03 

Kouritenga 04 

sudanian zone Houet 06 
 

Experimental site 

The trial was conducted in the experimental site at the ‶Institute of 

Development Rural″ (IDR) at Gampèla. The “Institute of Development Rural” 

(IDR) site is 20 km far from Ouagadougou, geographical coordinates are 

12°15' North latitude and 1°12' West longitude. The climate is of the Sudano-

Sahelian type with rainfall that varies greatly from month to month throughout 

the year. The average rainfall and temperature for the two years are presented 

in Table 2. 
Table 2. Temperature and rainfall data for 2019 

Month Temperatures (°C) Rainfall (mm) 

January 25.6 0 

February 27.7 0 

March 31.6 8.9 

April 34.7 33.5 
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Methods  

Experimental design and cultural practices  

The experimental design was a Randomized Complete Block Design 

(RCBD) with three replicates. The blocks were 2 m apart. Each accession 

constituted an experimental plot composed of 07 rows of 5.25 m long. Spacing 

between and within lines was 0.75 m. 

Before sowing, the seeds of each accession collected were wrapped in a cotton 

cloth and soaked in hot water (100°C) for five (5) seconds to break seed 

dormancy. The seeds were then nursed in pots and transplanted 30 days later 

to the experimental plot. Before transplanting, the soil was deeply ploughed 

and levelled. Organic fertilizer at the dose of 20 t/ ha was applied before 

transplanting. NPK fertilizer (15-15-15) was applied (100 kg/ha) two weeks 

after transplanting. 

 

Data Collection 

Measurements and observations were done on 12 quantitative 

variables. Except for the number of days to 50 % heading and the number of 

days to 50 % flowering, all the parameters were measured at 120 days after 

sowing on three (3) plants per row and per accession for a total of 21 plants per 

plot. The days to 50 % flowering were determined as the ratio of the number 

of flowering plants over the total number of plants on the plot. The other 

variables measured were:  

-variables measured on the stem: plant height at maturity (PH), stem height 

(SH) measured from the collar to the last leaf, stem diameter (SD) between 3rd 

and 4th nodes (at the end of flowering), number of primary racemes (NPR); 

-leaf variables (03 adult leaves per plant per row): petiole length (PL) at the 

heading stage, leaf blade length (LBL) at the heading stage, leaf blade width 

(LBW) at the heading stage, number of leaves per plant at maturity (NLP); 

-yield components: total fresh leaf weight per plant averaging three plants per 

accession (FLW) and 1000 seed weight per accession (1000SDW); 

-inflorescence variables: length of inflorescence (LI), number of days to 50 % 

heading (HEAD50), and number of days to 50 % flowering (FLO50). 

 

Data Analysis 

Statistical analyses were performed to estimate the variability among 

accessions. An analysis of variance (ANOVA) was performed using GenStat 

v4.10.3 software (VSN International, 2011) to determine the traits that 

May 33.5 71.6 

July 28 215.5 

August 27.4 335.3 

September 29 111.7 

October 29.2 3 
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discriminate between accessions. Mean separation at a 5 % threshold was done 

using the Newman-Keuls test for both variables and genetic groups derived 

from cluster analysis. 

For each discriminating character, genotypic variance (GV), 

phenotypic variance (PV), and, the error variance was determined. In addition, 

the genotypic coefficient of variation (GCV), the phenotypic coefficient of 

variation (PCV), and the broad heritability (H2) were calculated. The expected 

genetic gain with respect to the trait mean (GA) was also calculated. 

Coefficients of variation were calculated using the formula of Bruton (1952). 

PCV and GCV values less than 15 % (<15 %) were considered as low. 

Moderate PCV and GCV values ranged between 15 and 20 % (15-20 %), and 

high PCV and GCV were greater than 20 % (>20 %). 

Broad sense heritability was calculated using the formulas by Lush 

(1940). It was classified into three categories: low (<50 %), moderate (50-70 

%) and high (>70 %). 

The expected genetic gain was estimated according to Johnson et al. 

(1955). The different classes of genetic gain are as below:  

<25 % = low genetic advance, 

25-40 % = moderate genetic advance, 

>40 % = high genetic advance. 

The Xlstat Pro 7.1 software was used to determine the relationships 

between variables using the Pearson total correlation matrix. A principal 

component analysis (PCA) was also performed with this software and the 

coordinates of the individuals were used to group the accessions through 

cluster analysis. 
Table 3. Formulas used to estimate genetic parameters 

Parameters Formulas  

Phenotypic Variance (PV) PV =𝑉𝐺 +
𝑀𝑆𝐸

𝑟
=

𝑀𝑆𝐺

𝑟
 

Genotypic Variance (GV) GV =
𝑀𝑆𝐺−𝑀𝑆𝐸

𝑟
 

Heritability (Broad sense) (H2) H2(%) =
𝑉𝐺

𝑉𝑃
*100 

Phenotypic Coefficient of variability (PCV) PCV (%) =
√𝑉𝐶

𝑋
∗100 

Genotypic Coefficient of variability (GCV) GCV (%) =
√𝑉𝐺

𝑋
∗100 

Genetic Advance (GA) GA= H2x√𝑉𝑃*I 

Genetic advance expected over the GA mean  GA (% mean variable) = 
𝐺𝐴

 𝑋
*100 

Legend: MSG: mean square of genotypes; MSE: mean square of error; r: number of 

replications; I: constant, with a selection coefficient of 5 %, I is 2.06; X: mean of the character; 

√GV: standard deviation of genotypic variance; √PV: standard deviation of phenotypic 

variance 
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Results 

Genetic variability within accessions of Amaranthus in Burkina Faso 

Results of the analysis of variance of the quantitative variables are 

presented in Table 4. This analysis revealed a highly significant difference 

between mean squares of genotypes for all variables. This indicates the 

existence of a large variability among the studied material. 

The analysis of variance showed that all the characters significantly 

discriminate the accessions at the 1 % threshold. The diameter of the plants 

varied from 19.00 to 67.67 cm with an average of 39.51 cm. Plant height 

ranged from 113.33 to 346.7 cm with a mean of 216.97 cm. The number of 

branches bearing an inflorescence ranged from 7.67 to 85. The fresh weight of 

the leaves ranged from 77.00 g to 678 g with an average of 330.34 g. The 

coefficient of variation for the different variables shows a variation ranging 

from the lowest 11.3% to the highest 34.6%. The highest variations above 25% 

were observed for number of leaves per plant (R² = 30.7%), stem diameter (R² 

= 25.9%), blade width (R² = 25.4%), number of primary branches bearing an 

inflorescence (31%) and fresh leaf weight (R² = 34.6%). The smallest 

variations, less than 15%, were observed for the number of days to 50% 

flowering (R² = 11.3%), the number of days to inflorescence onset (R² = 

12.2%) and 1000 seed weight (R² = 12.2%). Moderate variations between 15% 

and 25% were observed on plant height at maturity (R² = 21.7%), petiole length 

(R² = 21.7%), blade length (R² = 16.9%), and Length of inflorescence (R² = 

18.5%) 
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Table 4. Analysis of variance of Amaranthus ssp accessions grown in Burkina Faso 

Mean sum of squares 

Variable Mini-Maxi Blocs Climate Genotypes  Error CV % R²  

(df) (2) (2) (72) (144) (  

Number of days to 50% heading 41 - 75 55.51 552.87** 127.95** 20.15 12.2 0.76 

Number of days to 50% flowering 51 - 87 39.00 579.21** 146.44** 23.10 11.3 0.76 

Number of leaves per plant  80 - 756 41215.53 412383.8** 41178.16** 6682.73 30.7 0.75 

plant height at maturity 113.33 - 

346.7 

1496.12 12731.37* 4500.9** 1060.71 21.7 0.68 

Stem diameter 19- 67.7 249.69 511.07* 162.46** 74.60 25.9 0.52 

Number of primary racemes 7.67 - 85 18.21 1720.92** 363.7** 60.72 31 0.75 

Blade width 5.63 - 

17.82 

18.21 51.44* 16.94** 3.37 25.4 0.71 

Blade length 14.12- 

33.50 

52.14 169** 33.46** 9.91 16.9 0.62 

Petiole length 8 - 22.10 235.32 48.22* 14.26 10.39 21.7 0.40 

Length of inflorescence  30.67- 

84.50 

105.21 784.74* 173.61** 72.60 18.5 0.54 

Fresh leaves weight per plant 77 - 678 40933.52 172524.21** 26971.4** 5968.89 34.6 0.69 

1000 seed weight 0.25 - 0.8 0.02 0.08** 0.02** 0.00 12.2 0.92 

Legend: *: significant at the 0.05 threshold, **: significant at the 0.001 threshold 

Muni: Minimum, Maxi: Maximum, CV: coefficient of variation, R²: Coefficient of Determination, df: degree of freedom 
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Estimation of genetic variability of cultivated amaranth accessions 

The results showed higher coefficients of phenotypic variation than 

genotypic variation for all variables (Table 5). The coefficient of phenotypic 

variation ranged from 9.89% for the trait (FLO50) to 28.7% for the variable 

(FLW). As for the genotypic coefficient of variation, it ranged from 7.25% for 

the (PL) variable to 25.34% for the (FLW) variable. Low values (<15%) were 

registered by cycle-related traits such as the  number of days to 50% flowering 

(FLO) and a number of days to 50% heading (HEAD50), Leaf blade length 

(LBL) and length Petiole (LP). 

Estimated 1000 seed weight per accession, plant height at maturity, and 

Stem diameter have been a relatively moderate influence on genetic variability. 

The variables showed high phenotypic and genotypic coefficients of variation 

above 20% for the number of leaves per plant (26.6%- 24.35%), the number of 

primary racemes (26.75% - 24.41%) and the fresh leaves weight per plant 

(28.7% - 25.34%). 

 

Heritability and Genetic Advance 

Broad sense heritability was very high for all variables. It ranged from 

27.10 % for Petiole length to 95.66 % for 1000 seed weight (Table 5). The 

expected genetic gain compared to the observed mean was low for the number 

of days to 50 % flowering (17.16 %) and the number of days to 50 % heading 

(18.53 %). As for 1000 seeds’ weight, plant height and leaf blade width; the 

expected genetic gain compared to the average was moderate (35%, 28.11% 

and 35.67% respectively). The number of primary branches, Number of leaves 

per plant, and fresh leaf weight showed genetic gains of 45.90%, 45.90%, and 

46.04% respectively. When combining expected genetic gain and broad sense 

heritability, the variables with a highly significant share of genotypic variance 

were a number of primary branches, leaf blade width, fresh leaf weight and a 

number of leaves per plant. 
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Table 5. Genetic parameters of cultivated amaranth accessions from Burkina Faso 

Legend: GV: Genotypic Variance, PV: Phenotypic Variance, GCV: Genotypic Coefficient of 

variance, PCV: Phenotypic Coefficient of Variance, H2: Heritability in the broad sense, GA 

%: Expected genetic advance over the mean 

 

Relationship between the quantitative characters studied 

Table 6 shows the correlations obtained between the different variables 

studied. These results showed many significant correlations at 1 % threshold. 

Maturity cycle was strongly and positively correlated with number of leave per 

plant. Plant height and number of primary racemes. The number of days to 50 

% flowering was significantly correlated with fresh leaf weight (r = 0.57). 

Number of primary racemes (r = 0.59), number of leaves per plant (r = 0.5). 

Stem height was highly significantly and positively correlated with the number 

of leaves per plant (r= 0.80), the number of primary branching (r= 0.86) and 

the fresh leaves weight per plant (r= 0.93). 

Fresh leaves weight per plant was significantly and positively 

correlated with the number of leaves per plant (r = 0.92), plant height (r = 0.73) 

and number of primary racemes (r = 0.86). The variables measured on the leaf 

were strongly and positively correlated with each other. The 1000 seed weight 

per plant showed very low correlations, most of its correlations were negative 

except for the variables measured on the leaf.
 

  

Variables PV GV PCV % GCV % H² % GA% 

Number of days to 50 % heading 35.94 42.65 10.66 9.8 84.25 18.53 

Number of days to 50% flowering 41.12 48.82 9.89 9.08 84.23 17.16 

Number of leaves per plant 11498.48 13726.05 26.60 24.35 83.77 45.90 

Plant height 1146.73 1500.30 17.85 15.61 76.43 28.11 

Stem diameter 29.29 54.15 18.63 137 54.08 20.75 

Number of primary racemes 100.99 121.23 26.75 24.41 83.30 45.90 

Leaf blade width 4.52 5.65 21.62 19.35 80.09 35.67 

Leaf blade length 7.85 11.16 13.36 11.21 70.38 19.37 

Petiole length 1.29 4.75 13.92 7.25 27.10 7.77 

Length of inflorescence  33.67 57.87 13.61 10.38 58.18 16.32 

Fresh leaves weight per plant  7000.84 8990.47 28.70 25.34 77.87 46.04 

1000 seeds weight  0.00 0.01 17.76 17.37 95.66 35 
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Table 6. Pearson correlation matrix between the characters of the studied accessions at the 1% threshold 

Variables HEAD50 FLO50 NPL PH SD NRP LBW LBL PL LI FLW 1000SDW 

HEAD50 1                       

FLO50 0.99** 1 
          

NPL 0.51** 0.50** 1 
         

PH 0.27 0.25 0.70** 1 
        

SD 0.09 0.09 0.58** 0.68** 1 
       

NRP 0.60** 0.59** 0.85** 0.78** 0.62** 1 
      

LBW -0.04 -0.09 0.18 0.58** 0.30 0.27 1 
     

LBL 0.29 0.25 0.41 0.63** 0.54** 0.62** 0.58** 1 
    

PL -0.02 -0.02 0.22 0.49 0.57** 0.34 0.64** 0.68** 1 
   

LI -0.07 -0.07 0.54** 0.71** 0.54** 0.47 0.30 0.23 0.28 1 
  

FLW 0.50** 0.49 0.92** 0.73** 0.51** 0.86** 0.28 0.49 0.26 0.51** 1 
 

1000SDW -0.096 -0.09 -0.23 -0.03 -0.06 -0.10 0.19 0.26 0.11 -0.18 -0.16 1 

Legend: **: significant at the 0.001 threshold 

HEAD50 : Number of days at 50 % heading, FLO50 : Number of days at 50 % flowering, NPL: Number of leaves per plant, PH : Plant height; SD 

: Stem diameter, NRP : Number of primary racemes, PL : Petiole length; LBL : Leaf blade length; LBW : Leaf blade width; LI : Length  
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Association between the quantitative traits studied 

The three axes of the principal component analysis (PCA) explain 

79.68% of the total variability. 

In the ½ plane (Figure 1), axis 1 with 47.09% of the total inertia, was positively 

associated with plant height, number of primary branches, number of leaves 

per plant, fresh leaf weight, and inflorescence length. 

Axis 2, which accounted for 20.09% of the total variance, was 

positively correlated several days to 50% heading and a few days to 50% 

flowering and negatively correlated with petiole length and leaf blade width. 

Axes 1 and 2 explained most of the traits related to biomass production. 

In the 1/3 axis 3 with 12.59% of the total inertia, was positively 

associated 1000 seed weight. Leaf blade width was associated with axis 2 only. 

In addition to axis 1, petiole length was negatively associated with axis 2. The 

length of the inflorescence was negatively correlated with axis 3. 

Figure 1. Projection of the discriminant variables in the plane formed by two axes 
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Structure of the genetic variability within accessions based on quantitative 

variables 

The dendrogram resulting from the cluster analysis shows a structuring 

of the 73 accessions into four groups independently of the morphotypes and 

species identified (Figure 2). Group 1, comprising of 35 accessions presented 

the best agronomic performances except for 1000 seeds weight and leaf blade. 

Group 2 composed of only two accessions from the Sudanian zone, 

characterized by their short maturing cycle (47.97 days), and seedlings’ short 

height (164.48 cm). The accessions of this group presented the widest (14.36 

cm) leaves. They recorded a very low number of primary racemes. These 

accessions were the best seed yielding (0.79 g per 1000 seeds) conversely their 

leaf biomass yield was very low (89.5 g). Group 3 is heterogeneous in terms 

of the geographical distribution of accessions. This group consisting of 36 

accessions, showed average agronomic performance. 

Except petiole length, the other variables significantly discriminate the 

three groups at the 1% threshold. The values of the coefficient of determination 

R² showed that only the variables such as number of leaves (R² =57%), number 

of primary branches (R²= 39.5%), fresh weight of leaves (R²= 46.6%) and 

weight of 1000 seeds (R²=75.8%) would better explain the intergroup 

variability (Table 7). 
Table 7. Mean performance of the groups from the hierarchical ascending classification 

Variable Group 1 Group 2 Group 3 R² % Pr > F 

35 02 36 

Number of days to 50 % heading 63.13a 47.97b 60.01a 
13.10 

< 0.0001 

Number of days to 50% 

flowering 

72.71a 56.64b 69.41a 

12.90 

< 0.0001 

Number of leaves per plant 535.75a 97.50c 366.74b 
57.00 

< 0.0001 

Plant height 243.38a 167.48b 194.04b 
30.20 

< 0.0001 

Stem diameter 43.07a 31.33b 36.49ab 
12.00 

< 0.0001 

Number of primary racemes 48.66a 14.36c 35.36b 
39.50 

< 0.0001 

Leaf blade width 11.64b 14.09a 10.19b 
10.00 

< 0.0001 

Leaf blade length 26.25a 25.50a 23.75a 
8.70 

< 0.0001 

Petiole length 16.26a 16.91a 15.01a 
3.70 

0.018 

Length of inflorescence  59.73a 44.64c 52.77b 
14.60 

< 0.0001 

Fresh leaves weight per plant  405.00a 89.50c 271.14b 
46.60 

< 0.0001 

1000 seeds weight  0.41b 0.79a 0.38c 
75.80 

< 0.0001 

Legend: a, b, and c: classes of values resulting from the comparison by the Newman and Keuls 

test such that a>b>c., Means followed by the same letter in each class are not significantly 

different at the 1 % threshold. R²: Coefficient of Determination, Pr > F: Fisher's F
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Figure 2. Dendrogram showing the different classes of amaranth accessions grown in 

Burkina Faso 
 

Discussion 

The results revealed the existence of a large variability within 

amaranths from qualitative descriptors. The high rate of open pollination, 

which is around 33 % in some cases, could explain this diversity (Lanta et al., 

2003). In addition, these species can adapt to many types of environments 

across the world (Kumar, 2015; Lavernee et al., 2016). The analysis of 

quantitative descriptors revealed significant variability within Burkina Faso 

collection. These quantitative variables can often be influenced by the growing 

environment, but some traits were found to be very interesting for estimating 

variability within accessions in local or global collections. The findings of this 
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study likewise by Shukla et al. (2003) and Khurana et al. (2014) revealed large 

variability for plant height, number of primary branches, leaf blade length, 

fresh leaf weight, and number of leaves per plant. These variables recorded 

coefficients of variation values greater than 20 %. Leaf biomass was a complex 

quantitative trait highly associated with stem height which in turn is associated 

with the characters number of branches, leaf blade length and stem diameter 

as reported in previous studies (Akaneme and Anni, 2013; Sarker et al., 2014; 

Kumar, 2015). The positive correlation between the number of days to 50 % 

flowering and the variables number of primary branches, leaf blade length, 

plant height and fresh leaf weight shows that the late maturing accessions are 

those possessing greater height with more branched stems bearing many 

leaves with large dimensions. Indeed, late maturing accessions have more time 

for vegetative development in contrast to early maturing ones. Late maturing 

is a very important parameter in amaranth cultivation, especially in Burkina 

Faso where it is widely cultivated as a leafy vegetable and consumed in urban 

and peri-urban areas (Somtore et al., 2019). Some early maturing accessions 

were high yielding and could be subjected to selection in Burkina Faso. In fact, 

these are cereal amaranths with pale yellow seeds whose starch is reportedly 

more digestible than other amaranth seeds (Misra et al., 1971).  

The agro-morphological variability clustered independently from 

collection sites, can be explained by farmers’ seeds management practices. An 

ethnobotanical study conducted by (Somtore et al., 2019) reported important 

exchanges of genetic material in the markets or through family ties or during 

population movements. About clusters obtained, there are opportunities for 

genetic improvement either the green morphotype of Amaranthus cruentus 

species for leaf biomass production or the light green morphotype of 

Amaranthus hypochondriacus species for seed production. 

The phenotypic coefficient of variation was higher than the genotypic 

coefficient of variation for all discriminating variables but with a very small 

difference. Variables such as number of primary branches bearing 

inflorescence, number of leaves per plant, fresh weight of leaves and length of 

leaf blade showed very high PCV and GCV. Shukla et al. (2006) and Kumar 

(2015) also reported very high PCV and GCV for these variables. In fact, the 

expression of these variables is less influenced by the environment whereby 

the high values of broad sense heritability and very high expected genetic gain. 

The high heritability suggests an important additive genes effect for these 

traits inferring that biomass yield could be indirectly improved through leaf 

blade length and the number of primary branches. 

 

Conclusion 

This study revealed the existence of high genetic variability within 

Amaranthus collection in Burkina Faso. The study revealed significant 
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correlations between several variables such as the vegetative cycle, leaf 

biomass, and grain yield. 

The agro-morphological diversity was clustered into four groups. The 

population structure is not influenced by the collection area of the accessions. 

Accessions in group 1 and group 2 showed better agronomic potential and 

could be used in the extension of amaranth cultivation in Burkina Faso. Group 

1 was characterized by individuals with a long flowering cycle and a large 

number of leaves per plant and could be used in future breeding programs as 

a leafy vegetable. Group 2 was characterized by short-cycle individuals with 

high grain yields, which could be used in future breeding programs as a 

pseudo-cereal. 
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