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Twenty five vegetable amaranth genotypes were evaluated to investigate the 

antioxidant vitamins and minerals composition and its genetic variability in a RCBD with 

three replications at Bangabandhu Sheikh Mujibur Rahman Agricultural University in 

Bangladesh during kharif1 season 2012 and 2013, respectively. Significant Mean Sum of 

Square revealed a wide range of genotypic variability among traits. Vegetable amaranth 

was rich in iron, zinc, manganese, magnesium and potassium. Ten strains gave the best 

(more than 5 kg) foliage yield with rich in antioxidant minerals and vitamins. Selection of 

these genotypes would be economically useful for antioxidant vitamins, minerals and 

yield aspects.  On the other hand, eight genotypes had high amounts of antioxidant 

vitamins and minerals with below average foliage yield and could be utilized as donor 

parents for introgression of genes in vitamins and minerals deficient lines. Considering 

genetic parameter six traits i e., Fe, Zn, Mn, ascorbic acid, number of leaves plant and 

foliage yield would be selected for the improvement of vegetable amaranth genotypes 

under study. However, correlation study revealed that selection based on Fe, Mn, ascorbic 

acid and number of leaves per plant could lead to increase the foliage yield of vegetable 

amaranth strains.  Insignificant genotypic correlations between foliage yield with most of 

the antioxidant vitamins and minerals traits indicating that selection for high vitamins and 

minerals content might be possible without compromising yield loss. Based on mean, 

genetic parameters and correlation coefficient values, five vegetable amaranth genotypes 
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i. e., AA19, AA10, AA3, AA24 and AA7 might be selected as high vitamin and minerals 

containing high yielding vegetable amaranth varieties.   

  Key words: foliage yield, antioxidant, ascorbic acid, beta-carotene, mineral 

content 

INTRODUCTION 

Amaranth leaves are a rich and inexpensive source of dietary fibre, protein, vitamins and 

a wide range of minerals (VENSKUTONIS and KRAUJALIS, 2013; SHUKLA et al., 2003). Unlike other 

leafy vegetables, amaranth does not require cold climate for good growth and can be cultivated 

during mild summers. Vegetable amaranth serves as an alternative source of nutrition for 

vegetarian people in developing countries where the bulk of the population has little access to 

protein rich food. Besides its immense nutritional importance, it can grow successfully under 

varied soil and agro-climatic conditions (KATIYAR et al., 2000; SHUKLA and SINGH, 2000). With 

the increase in the world’s population demands increased production of food crops that should also 

be nutritionally superior to the existing ones. FAO statistics reveal that there is a high frequency of 

low birth weight children in the developing countries, which is primarily due to deficiency of 

micronutrients in the mother’s diet. Underutilized crops like chenopods, buckwheat, and amaranth 

have recently gained worldwide attention in this respect as these contain abundant amounts of all 

the common antioxidant vitamin and nutrients required for normal human growth. Amaranth 

contains beta carotenoid, ascorbic acid and minerals (Fe, Mn and Zn) that act as antioxidant 

(CARLSEN et al., 2010; GUPTA and PRAKASH, 2009; OLAYINKA et al., 2012). Some metalloenzimes 

like catalase (Fe), super oxide dismutase (Mn and Zn) required Fe, Mn and Zn minerals for their 

antioxidant activity. Recently, the genus has been reported to have anticancer properties. 

Simultaneously, these crops do not require large inputs and can be grown in agriculturally 

marginal lands (JOSHI et al., 2002). In Bangladesh Amaranthus is grown year-round and it is the 

only crop available in the hot summer months when no other foliage crop grown in the field. The 

species used as vegetable types have short plants with large, smooth leaves, small auxiliary 

inflorescences, and succulent stems. The leaves of amaranth constitute an inexpensive and a rich 

source of carotene and vitamin C (SHUKLA et al., 2003). The main vegetable type (A. tricolor) 

seems to have originated in south Asia and then spread throughout the tropics and temperate areas. 

In Bangladesh, there are lots of variations in vegetable amaranth germplasm. As a potential 

underutilized crop, vegetable amaranth has drowned attention to carry out extensive research 

efforts to ascertain its antioxidant vitamin and nutritional composition. Although some reports on 

nutritional aspects in the crop are available (SHUKLA et al., 2003; SHUKLA et al., 2005; SHUKLA et 

al., 2006; SARKER et al., 2014; SARKER et al., 2015), but the literature on antioxidant vitamins and 

mineral composition of leaves is rare. Also, there is absolutely no information on the qualitative 

improvement of foliage with special reference to antioxidant vitamins and minerals and leaf 

attributes. To fill this knowledge gap, the objectives of the present investigation were to (i) 

estimate foliage yield and composition of antioxidant vitamins and minerals in 25 different 

cultivated genotypes of vegetable amaranth available in Bangladesh, and (ii) to find out possible 

ways for improvement of antioxidant vitamin and mineral compositions without compromising 

foliage yield.  

 

MATERIALS AND METHODS 

Vegetable amaranth germplasm collected from different eco-geographical regions of 

Bangladesh, was used in this experiment, 25 distinct and promising genotypes of vegetable 
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amaranth were grown in a randomized block design with three replications in the experimental 

field of Department of Genetics and Plant Breeding, BSMRAU, Gazipur, 1706, Bangladesh during 

kharif1 season, 2012 and 2013, respectively.  The plot size for each treatment was 4 m
2 

for foliage 

yield and 1 m
2
 for antioxidant vitamin and mineral composition estimation. A spacing of 20 cm 

and 5 cm from row-to-row and plant-to-plant, respectively were maintained. Recommended 

fertilizer dose, appropriate cultural practices were maintained.  Data were collected at 30 days old. 

The data were recorded on 10 randomly selected plants in each replication for number leaves plant
-

1
 and foliage yield plot

-1
 (kg). Five antioxidant vitamin and mineral traits i.e., beta-carotene (mg g

-

1
), ascorbic acid (mg 100 g

-1
), Mn (mg kg

-1
), zinc (mg kg

-1
), and iron (mg kg

-1
), and two mineral 

composition traits i. e.,  K (g 100 g
-1

), Mg (g 100 g
-1

), were estimated. The extraction and 

estimation of beta-carotene was done according to (JENSEN, 1978). Ascorbic acid was analyzed by 

the method given by (GLICK, 1954). For determination of mineral composition, the leaves were 

first oven dried and then digested in a 1:4 mixture of HClO3 and HNO3. Potassium, magnesium, 

zinc, iron, and manganese were determined using atomic absorption spectrophotometer (Perkin 

Elmer 5100).  

 

Statistical analysis 

The raw data of consecutive two years were compiled by taking the means of all the 

plants taken for each treatment and replication for different traits. The mean data of consecutive 

two years were averaged and the averages of two years means were statistically and biometrically 

analyzed. Analysis of variance was done according to PANSE and SHUKATHME (1978) for each 

character. Genotypic and Phenotypic variances, Genotypic (GCV) and Phenotypic coefficient of 

variation (PCV), heritability (h
2

b) in a broad sense, and genetic advance (GA%) were estimated 

according to SINGH and CHAUDHARY (1985). The correlation coefficient was analyzed following 

JOHNSON et al. (1955a).  

 

RESULTS AND DISCUSSION 

Anemia, night blindness, scurvy, is the problem for poor child community in the third 

world countries including Indian subcontinent. Iron, beta carotene and ascorbic acid are also 

important for recovery of anemia, night blindness and scurvy, respectively. Antioxidant vitamins 

and minerals are important constituents of the human diet by serving as cofactors for many 

physiological and metabolic processes.  

The analysis of variance revealed significant differences among the genotypes for all the 

nine traits, which was the indication of the validity of further statistical analysis due to the 

presence of a wide range of variability among the 25 genotypes of vegetable amaranth (Table 1). 

Mean performance, %CV and CD for antioxidant and nutrient content, number of leaves per plant 

and foliage yield in 25 vegetable amaranth genotypes are presented in Table 1. 

 

Composition of minerals and vitamin antioxidant 

Iron 

Among the 9 traits investigated, iron content showed the highest variability. The highest amount of 

iron was observed in AA12 (2324.94 mg kg
-1

), followed by AA14 (1842.10 mg kg
-1

) and AA10 

(1750.12 mg kg
-1

). The mean iron content in 25 genotypes was 1188.68 mg kg
-1

 and 10 genotypes 

showed above average mean value. The trait iron content showed 1.41% coefficient of variation. 
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Table 1. Mean performance, %CV and CD for antioxidant vitamin and mineral, number of leaves plant and  

              foliage yield in 25 vegetable amaranth genotypes. 

 

Genotypes 

Fe 

mg kg-1 

Zn 

mg kg-1 

Mn 

mg kg-1 

Mg 

g 100 g-1 

K 

g 100 g-1 

Beta 

carotene 

mg g-1 

Ascorbic 

acid mg 

100 g-1 

Number 

of leaves 

plant-1 

Foliage 

yield 

plot-1 (kg) 

AA1 677.38 919.91 122.32 3.12 1.73 0.75 96.36 8.51 4.21 

AA2 1063.23 1235.0 110.76 2.81 5.36 0.62 81.35 10.28 4.55 

AA3 1275.25 632.38 145.76 2.99 5.15 1.08 100.22 11.66 5.54 

AA4 1152.73 919.44 82.51 2.86 2.66 0.88 87.65 12.62 5.26 

AA5 1426.22 715.83 72.56 2.78 2.87 0.95 95.25 14.32 3.20 

AA6 951.45 620.72 155.43 2.82 4.35 0.81 70.62 10.21 5.14 

AA7 1122.20 749.52 98.35 2.75 5.29 0.98 62.55 9.51 5.51 

AA8 1233.14 922.73 126.77 2.82 3.89 0.86 60.25 5.30 1.58 

AA9 780.75 449.68 62.72 2.79 2.79 0.76 75.26 15.92 2.35 

AA10 1750.12 862.47 128.33 2.91 6.52 0.81 125.24 20.52 5.74 

A A11 825.35 850.55 76.68 2.92 5.99 0.66 104.64 6.51 4.61 

AA12 2324.94 1120.7 137.65 2.91 2.33 0.76 122.33 5.62 2.67 

AA13 632.27 682.36 102.54 3.13 2.93 0.71 85.21 7.21 3.95 

AA14 1842.12 707.55 117.72 2.87 2.66 0.91 155.62 4.30 1.75 

AA15 1253.20 772.48 75.75 2.75 6.19 1.09 165.27 15.20 4.52 

AA16 774.93 842.38 152.47 2.86 5.27 0.85 125.51 12.21 4.32 

AA17 881.94 955.52 126.45 2.93 4.68 0.76 177.26 9.51 5.30 

AA18 1091.36 823.62 107.57 2.32 3.91 0.72 98.24 5.61 3.75 

AA19 1155.32 729.67 128.55 3.355 4.41 0.89 123.75 13.62 5.90 

AA20 1088.6 522.06 115.53 2.86 3.96 0.66 144.22 8.72 5.22 

AA21 1547.8 990.57 90.51 2.93 4.22 0.62 120.21 5.51 4.71 

AA22 1625.9 832.21 97.56 3.03 6.19 0.92 128.46 4.91 2.51 

AA23 927.51 755.62 132.42 3.13 2.16 0.99 98.25 6.51 4.30 

AA24 1429.12 623.38 107.66 2.69 1.93 0.76 132.33 7.22 5.53 

AA25 885.28 1230.8 155.68 2.88 2.44 0.84 142.55 8.21 5.20 

Mean 1188.69 818.68 113.18 2.85 3.96 0.83 111.12 9.58 4.29 

MSS ** ** ** ** ** ** ** ** ** 

SE 2.12 1.12 1.07 0.018 0.06 0.005 1.26 0.156 0.025 

CV% 1.41 1.07 2.36 5.85 3.05 9.93 1.48 3.46 4.68 

CD (5%) 3.627 1.916 1.831 0.03 0.11 0.009 2.155 0.267 0.043 

CD (1%) 5.283 2.791 2.666 0.045 0.15 0.0125 3.139 0.389 0.062 

              ** significant at 1% 
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Zinc 

The variations of zinc content were highly pronounced among the genotypes which ranged from 

449.68 mg kg
-1

 (AA9) to 1235.01 mg kg
-1

 (AA2). The average mean of zinc content was 818.69 

mg kg
-1

. 13 genotypes showed above-average performance of zinc content, of which three 

genotypes (AA2, AA25 and AA4) showed outstanding zinc content (more than 1100 mg kg
-1

).The 

coefficient of variation for this trait was 1.07%. 

 

Manganese 

The manganese content ranged from 62.70 mg kg
-1

 to 155.70 mg kg
-1

 among 25 genotypes of the 

vegetable amaranth. The average manganese content among 25 genotypes was 113.18 mg kg
-1

. 12 

genotypes showed below-average mean value. The genotype AA25 had the manganese content 

(155.70 mg kg
-1

) followed by AA6 (155.40 mg kg
-1

) and AA16 (152.40 mg kg
-1

). 

 

Beta-carotene 

Although 25 genotypes showed significant variation for beta-carotene content, but range of 

variations of the genotypes weren’t pronounced (0.62-1.09 mg g
-1

). The highest beta-carotene 

content was found in AA15 (1.09 mg g
-1

), followed by AA3 (1.08 mg g
-1

), AA23 (0.99 mg/g) and 

AA7 (0.98 mg g
-1

). 12 genotypes showed above-average mean value. The coefficient of variation 

for this trait was the highest (9.93).  

 

Ascorbic acid 

The variations of the ascorbic acid content were highly pronounced among the genotypes which 

ranged from 60.25 mg 100 g
-1

 in the strain AA8 to 177.20 mg 100 g
-1

 in the strain AA17. The 

average mean of the ascorbic acid content was 111.11 mg 100 g
-1

. 13 genotypes showed above-

average performance for ascorbic acid content, of which 3 genotypes viz., AA17, AA15 and 

AA14) showed outstanding ascorbic acid content 177.20 mg 100 g
-1

, 165.20 mg 100 g
-1

 and 

155.62 mg 100 g
-1

, respectively. The coefficient of variation for this trait was 1.48%. 

 

Composition of mineral nutrient 

Magnesium 

Although the magnesium content had significant variations among the genotypes but the range of 

variations of the genotypes weren’t pronounced (2.32-3.10 g 100 g
-1

). The highest magnesium 

content was found in AA1, AA13 and AA23 (3.10 g 100 g
-1

), followed by AA22 (3.03 g 100 g
-1

) 

and AA19 (3.0 g 100 g
-1

). The coefficient of variation for magnesium was 5.85.  

 

Potassium 

The highest potassium content was observed for the strain AA10 (6.50 g 100g
-1

), followed by 

AA22 and AA15 (6.19 g 100 g
-1

) and AA11 (5.99 g 100 g
-1

). The lowest amount of potassium was 

found in AA1 (1.70 g 100 g
-1

). The mean potassium content for 25 strains was 3.96 g 100 g
-1

. 

Coefficient of variability estimated for this trait was (3.05%).  

 

Leaf traits in amaranth 

Number of leaves plant
-1

 

The trait number of leaves per plant was varied from 4.30 (AA14) to 20.52 (AA10) with an overall 

mean value of 9.58. The highest leaves plant
-1

 was observed in the genotype AA10 followed by 
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genotypes AA9 (15.92) and A15 (15.20). Among 25 genotypes studied, only 10 genotypes had 

higher number of leaves plant
-1

 than the mean value. The coefficient of variability was 3.46 for 

number of leaves per plant. 

 

 

Foliage yield 

Abundant foliage yield was obtained from 25 genotypes investigated that ranged from 

1.58 kg plot
-1

 (AA8) to 5.90 kg plot
-1

 (AA19), with an average value of 4.29 kg plot
-1

. The highest 

foliage yield was obtained from the genotype AA19 (5.90 kg plot
-1

) followed by strain AA10 (5.74 

kg plot
-1

), AA3 (5.54 kg plot
-1

), AA24 (5.53 kg plot
-1

) and AA7 (5.51 kg plot
-1

). Out of 25 

genotypes studied, 10 had foliage yield >5.0 kg plot
-1

, while 3 genotypes (AA8, AA9 and AA14) 

had lower foliage yield.  

In vegetable amaranth, iron and zinc content is higher than that of the leaves of cassava 

(MADRUGA and CAMARA, 2000). From this investigation, it was revealed that vegetable amaranth 

is rich in iron (2324.94 mg kg
-1

), Zinc (235.01 mg kg
-1

), manganese (155.68 mg kg
-1

), magnesium 

(3.10 g 100 g
-1

) and potassium (6.50 g 100 g
-1

). The investigation also showed that 10 genotypes i. 

e., AA3, AA4, AA6, AA7, AA10, AA17, AA19, AA20 AA24 and AA25 were out-yielded over 

their corresponding means and their foliage yield plot
-1

 were more than 5 kg with a rich source of 

antioxidant minerals and vitamins. Selection of these genotypes would be economically useful for 

antioxidant vitamins, minerals and yield aspects. The genotypes AA12 had low foliage yield plot
-1

 

(2.64 kg) along with high content of iron, zinc, manganese, beta-carotene and considerable amount 

of ascorbic acid. These genotypes might also be selected as a donor parent for introgression of 

potential genes of high antioxidant vitamins, minerals foliage yield into other genotypes. The 

genotypes AA2, AA5, AA8, AA14, AA15, AA21 and AA22 had high amount of antioxidant 

vitamins and minerals having below average foliage yield and could be utilized as donor parents 

for introgression of genes in antioxidant vitamins and minerals deficient lines. The genotypes 

AA9, AA13 and AA18 exhibited low yield as well as deficiencies in antioxidant vitamins and 

mineral content and would be of little use in breeding programs. Amaranth genotypes of A. 

tricolor contain large amount of minerals (SHUKLA et al., 2006). Present investigation showed that 

it is enriched of vitamins and minerals also and offered huge prospects for feeding the nutrients 

and vitamins deficient community. 
 

Variability studies 

Variability plays a vital role in the selection of superior genotypes in crop improvement 

program. Pronounced variation in the breeding materials is a prerequisite for development of 

varieties to fulfill the existing demand. Economically important traits are generally quantitative in 

nature that interacts with the environment where it is grown. This is why; breeder should calculate 

the variability by partitioning into genotypic, phenotypic, and environmental effects. Creation of 

variability is prerequisite for crop breeders. Agronomic traits are quantitative in nature, and 

interact with the environment under study, so partitioning the traits into genotypic, phenotypic, and 

environmental effects is essential to find out the additive or heritable portion of variability. The 

mean, range, genotypic and phenotypic variance (Vg, Vp) and coefficient of variation (GCV, PCV), 

h
2

b, GA and GA in percent of mean are presented in Table 2. In the present investigation, The 

range of variation was much pronounced for all the traits except Mg, K and beta-carotene content 

indicating a wide range of variability among the genotypes studied. High genotypic and  
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Table 2. Genetic parameter for antioxidant vitamin and mineral, number of leaves plant and foliage yield in 

25  vegetable amaranth genotypes. 

Traits Mean Range Vp Vg PCV GCV h2
b GA 

(5%) 

%GAPM 

Fe  (mg kg-1) 1188.69 632.27-

2324.94 

161439.68 161325.15 33.80 33.79 99.93 827.11 69.58 

Zn (mg kg-1) 818.68 449.68-

1235.01 

38087.71 37882.21 23.84 23.77 99.46 399.86 48.84 

Mn (mg kg-1) 113.18 62.70-

155.68 

713.07 687.98 23.59 23.17 96.48 53.07 46.89 

Mg (g 100 g-1) 2.85 2.32-

3.10 

0.03 0.02 5.86 5.08 75.29 0.26 9.09 

K (g 100 g-1) 3.96 1.70-

6.50 

2.22 2.15 37.60 37.03 96.97 2.97 75.11 

Beta carotene 

(mg g-1) 

0.83 0.62-

1.09 

0.02 0.01 15.81 12.64 63.86 0.17 20.80 

Ascorbic acid 

(mg 100 g-1) 

111.12 60.25-

177.20 

992.96 981.82 28.36 28.20 98.88 64.19 57.76 

Number of 

leaves plant-1 

9.58 4.30-

20.52 

16.71 14.29 42.67 39.46 85.51 7.20 75.17 

Foliage yield 

plot-1 (kg) 

4.29 1.58-

5.90 

1.63 1.26 29.72 26.17 77.51 2.04 47.45 

Vp = Phenotypic variance, Vg = Genotypic variance, PCV = Phenotypic co-efficient of variation, GCV = Genotypic co-

efficient of variation, h2b = heritability in broad sense, GA = Genetic advance, GAPM = Genetic advance in per-cent of 

mean, Fe = Iron, Zn= Zinc, Mn = manganese, Mg= magnesium, K= potassium. 

 

phenotypic variances were observed for Fe, Zn, Mn, ascorbic acid and number of leaves plant-1 

indicating the presence of the wide range of variability among the traits in vegetable amaranth. In 

contrast, Mg, K and beta-carotene content had showed low genotypic and phenotypic variances 

that indicated no scope of selection on the basis of these traits for improvement of vegetable 

amaranth crop. Fe, Zn, Mn, ascorbic acid, number of leaves per plant and foliage yield had close 

differences in genotypic and phenotypic variances along with genotypic coefficient of variability 

(GCV) and phenotypic coefficient of variability (PCV) values, which indicate preponderance of 

additive gene effects for these traits i. e., less environmental influence in the expression of these 

traits or the major portion of the phenotypic variance was genetic in nature and greater scope of 

improvement of vegetable amaranth through selection. Variability alone is not of much help in 

determining the heritable portion of variation. The amount of gain expected from a selection 

depends on heritability and genetic advance in a trait. Heritability has been widely used to assess 

the degree to which a character may be transmitted from parent to offspring. Knowledge of 

heritability of a character is important as it indicates the possibility and extent to which 

improvement is possible through selection (ROBINSON et al., 1949). However, high heritability 

alone is not enough to make sufficient improvement through selection generally in advance 

generations unless accompanied by a substantial amount of genetic advance (JOHNSON et al., 

1955b). The expected genetic advance is a function of selection intensity, phenotypic variance, and 
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heritability and measures the differences between the mean genotypic values of the original 

population from which the progeny is selected. It has been emphasized that genetic gain should be 

considered along with heritability in coherent selection breeding program (SHUKLA et al., 2006). It 

is considered that if a trait is governed by non-additive gene action it may give high heritability but 

low genetic advance, which limits the scope for improvement through selection, whereas if it is 

governed by additive gene action, heritability and genetic advance would be high, consequently 

substantial gain can be achieved through selection. The heritability was high for all the traits 

except beta carotene indicated the preponderance of additive gene action for these traits. High 

heritability coupled with high GA in percent of mean was observed for all the traits except Mg 

indicated that were govern to a great extent by additive gene. So selection based on these traits 

would be effective for the improvement of vegetable amaranth. 

 

Correlation studies 

The phenotypic and genotypic correlations between the various characters are presented 

in Table 3. The genotypic correlation analysis presented in Table 3 showed some interesting 

results. In the present investigation, The genotypic correlation coefficients were very much close 

to the corresponding phenotypic values for all the traits indicating additive type of gene action i.e., 

less environmental influence on the expression of the traits. From Table 3 it was revealed that 

foliage yield had a significant positive correlation with iron (0.323*), manganese (0.315*), 

ascorbic acid (0.334*), and number of leaves plant
-1

 (0.505**) indicating selection for high iron, 

ascorbic acid, manganese content and more leaves were closely associated with high foliage yield 

i.e., increase in Fe, Mn, ascorbic acid and number of leaves plant
-1

 could lead to increase the 

foliage yield of vegetable amaranth genotypes. SHUKLA et al., (2010) observed positive association 

of foliage yield with beta-carotene and ascorbic acid. Similarly, SARKER and MIAN (2004) 

observed significant positive association between yield and its contributing traits in rice. The rest 

of the antioxidant vitamins and minerals traits showed insignificant association with foliage yield. 

Number of leaves plant
-1

 had the significant positive association with potassium (0.307*), beta-

carotene (0.313*) and foliage yield indicating bushy plant with more leaves was enriched source of 

potassium and beta carotene with high foliage yield. A Similar trend was observed by earlier work 

in A. tricolor (SHUKLA et al., 2006). Genotypic correlation was also found insignificant between 

foliage yield with all minerals except iron and manganese indicated that selection for high 

vitamins and mineral content might be possible without compromising yield loss. Similarly, no 

significant association was found between number of leaves plant
-1

 and any of the antioxidant 

vitamins and minerals except potassium and beta-carotene. Iron showed positive association with 

all traits except magnesium and number of leaves plant
-1

. Zinc exhibited a positive correlation with 

manganese, magnesium, potassium, ascorbic acid and foliage yield while negative correlation with 

beta-carotene and number of leaves plant
-1

. Manganese had the positive association with 

magnesium, beta-carotene, ascorbic acid and foliage yield, whereas this trait had the negative 

association with potassium and number of leaves plant
-1

. Magnesium showed positive association 

with beta-carotene, ascorbic acid and foliage yield; on the other hand, this trait had a negative 

relationship with potassium and number of leaves plant
-1

. Potassium had the significant positive 

correlation with number of leaves plant
-1

 (0.307*) and insignificant positive interrelationship was 

found between potassium and the rest of the traits. A Significant positive correlation was observed 

between beta-carotene and number of leaves plant
-1

 (0.313*) and this trait had positive 
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insignificant interrelation with all other traits. Ascorbic acid had the negative association with 

number of leaves plant
-1

.   

 

Table 3. Genotypic and phenotypic correlation co-efficient (rg and rp) for antioxidant vitamin and mineral, 

number of leaves per plant and foliage yield in 25 vegetable amaranth genotypes.  

 

Traits 

 Zn 

(mg 

kg-1) 

Mn 

 (mg 

kg-1) 

Mg 

 (g 100 

g-1) 

K  

(g 100 

g-1) 

Beta- 

carotene 

(mg g-1) 

Ascorbic 

acid (mg 

100 g-1) 

Number 

of  

leaves 

plant-1 

Foliage 

yield plot-1 

(kg) 

 

Fe (mg kg-1) 

rg 0.161 0.012 -0.088 0.041 0.145 0.275 -0.060 0.323* 

rp 0.163 0.013 -0.089 0.042 0.144 0.276 -0.061 0.324* 

 

Zn (mg  kg-1) 

rg  0.248 0.060 0.036 -0.247 0.110 -0.227 0.020 

rp  0.249 0.060 0.037 -0.246 0.111 -0.228 0.021 

 

Mn (mg  kg-1) 

rg   0.206 -0.071 0.080 0.124 -0.123 0.315* 

rp   0.204 -0.072 0.081 0.125 -0.125 0.317* 

 

Mg (g 100 g-1) 

rg    -0.032 0.045 0.020 -0.075 0.130 

rp    -0.033 0.045 0.021 -0.075 0.133 

 

K (g 100 g-1) 

rg     0.122 0.114 0.307* 0.236 

rp     0.124 0.116 0.309* 0.238 

Beta carotene 

(mg g-1) 

rg      0.052 0.313* 0.176 

rp      0.054 0.312* 0.176 

Ascorbic acid 

(mg g-1) 

rg       -0.018 0.334* 

rp       -0.019 0.336* 

Number of 

leaves plant-1 

rg        0.505** 

rp        0.507** 

* significant at 5% ** significant at 1%, rp = phenotypic correlation coefficient, rg = genotypic correlation coefficient 

 

 

CONCLUSION 

Considering high genotypic and phenotypic variances along with genotypic coefficient of 

variability and phenotypic coefficient of variability values, high heritability coupled with high 

genetic advance and genetic advance in percent of mean, 6 traits i e., Fe, Zn, Mn, ascorbic acid, 

number of leaves plant and foliage yield would be selected for the improvement of 25 vegetable 

amaranth genotypes under study. However, correlation study revealed that strong positive 

association of Fe, Mn, ascorbic acid and number of leaves plant
-1

 with foliage yield.  Selection 

based on Fe, Mn, ascorbic acid and number of leaves per plant could lead to increase the foliage 

yield of vegetable amaranth strains. Based on mean, genetic parameters and correlation coefficient 

values, 5 vegetable amaranth genotypes i. e., AA19, AA10, AA3, AA24 and AA7 might be 

selected as high vitamin and mineral containing high yielding vegetable amaranth varieties.   
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Izvod 

Vršena su ispitvanja 25 genotipova povrća štira ( Amaranth) na sastav vitamina antioksidanata,  
minerala i varijabilnost ovih osobina. Povrće štir (Amaranth) je bogato gvožđem, cinkom, 

manganom, magnezijumom i kalijumom. Deset genotipova su imali najveći ( > 5 kg) prinos zelene 

mase (lista). Oplemenjivanje na visok sadržaj antioksidanata, vitamina i minerala može biti 

ekonomski korisno sa aspekta prinosa. Osam genotipova sa višim sadržajem vitamina, 

antioksidanata i minerala sa prinosom zelene mase lista  ispod proseka  može se koristiti kao 

roditelji donatori za introgresiju gena koji kontrolišu sadržaj vitamina i minerala u linijama sa 

nedostatkom ovih supstanci. Rezultati ispitivanja genetičkih parametara kao i utvrđivanje 

korelacija su pokazala da izbor na osnovu Fe, Mn  askorbinske kiseline i broja listova po biljci 
može dovesti do povećanja prinosa sveže materije lista. Visok sadržaj  antioksidanat ne utiče na 

smanjenje prinosa. Genotipovi AA19, AA10, AA3, AA24 i AA7 mogu biti odabrani kao izvor 

antioksidanata u oplemenjivanju povrća štira (Amaranth). 
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