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ABSTRACT

Twenty two genotypes of vegetable amaranth were evaluated duringsummer season of 2007in
the lateritic soil of West Bengal.Observationswere recorded on leaf number, leaf length :
width ratio, plant weight (g), stem fresh weight (g), leaf fresh weight (g), leaf : stem ratio
(fresh), marketable maturity (days)and green yield (q ha-1). The results revealed statistically
significant differences among genotypes for all traits showing genetic variability in the
experimental material. High to moderate estimates (>30%) of coefficients of variation (GCV
and PCV), high (>50%) heritability (broad sense) and high to moderate (>35%) genetic
advance for majority of traits indicated the possibility of improvement in green yield and its
components through selection. The correlations between green yield and its components such
as leaf number, leaf length : width ratio, plant weight, stem fresh weight and leaf fresh weight
were significant and positive indicating the possibility of indirect selection and realizing a
correlated response. However, the leaf : stem ratio (fresh) showed negative correlation with
green yield and positive correlation with marketable maturity which suggestedselectionof
lower leaf : stem ratio (fresh) forobtaining high green yield with early maturity.
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INTRODUCTION

Vegetable amaranth (Amaranthus spp.), a popular leafy vegetable of summer and rainy
seasons, belonging to the family Amaranthaceae is widely grown in India and other tropical
countries (Grubben, 1977). Vegetative parts of the plants are rich in calcium, potassium, iron
and ascorbic acid, and dietary fibre indicating a high food potential (Hill and Rawate, 1982).
Amaranth is a valuable plant because of its multiple uses and medicinal properties. Its tender
leaves and grains are used in various culinary preparations. The stem and leaf extracts are
used in the treatment of kidney stones. The plant is used in treatment of piles to purify blood.
The leaves are used to relieve congestion in the chest (Joshi and Rana, 1991). Apart from
exceptionally superior nutritive value, vegetable amaranth is a potential crop for exploitation
due to its fast growth, hardy nature, high biomass productivity, and suitability for cultivation
both in kitchen garden and commercial garden.
Amaranthus being a cross-pollinated crop, much variability exists in growth habit, leaf characters,
stem charactersand green yield (Arivazhagan and Kader Mohideen, 2006). The information on
amount of genetic variability, both at individual and population levels, can appropriately be
channelized under plant breeding programmes (Sharma, 1994). Thus, collection, introduction and
evaluation of germplasm including land races offer considerable scope to identify suitable types for
any particular region. Therefore, present study was designed to generate information on genetic
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variability, heritability, expected genetic gain, and correlations among green yield and its components
by evaluating the germplasm collected from different regions of the country.
MATERIALS AND METHODS
The present investigation was conducted at the Horticulture Farm of Palli Siksha Bhavana (Institute of
Agriculture), Visva-Bharati, Sriniketan during summer season of 2007. The farm is situated in the
sub-humid, sub-tropical and lateritic belt of West Bengal. The experimental soil was loamy-sand
(Ultisol) in texture having pH of 6.82. The experiment was laid out in Randomized Complete Block
Design with 3 replications. Twenty two genotypes of Amaranthus spp. were sown in the plots of
2.0×1.0 m2 size adopting spacing of 25 cm between rows followed by thinning to maintain 5cmspace
between plants. Recommended cultural practices were followed to raise a healthy crop. During the
crop growth period, the average maximum temperature was 33.6°C and minimum was 19.8°C with a
mean relative humidity of 66.7%. The rainfall received during the cropping season was 46.2 mm.
Prevailed weather conditions were favourable for successful growing of crop. The observations were
recorded on 10 randomly selected plants in each plot for the characters namely leaf number, leaf
length : width ratio, plant weight(g), stem fresh weight (g), leaf fresh weight (g), leaf : stem ratio
(fresh), marketable maturity (days)and green yield (q ha-1).
The statistical analyses were carried out following standard procedures. The phenotypic and genotypic
coefficients of variation (Burton, 1952), heritability (Burton and Devane, 1953), genetic advance
(Allard, 1960) and correlation coefficients (Johnson et al.,1955a) were computed to assess the genetic
basis of selection.

RESULTS AND DISCUSSION
Analysis of variance (Table 1) revealed highly significant mean sum of squares due to genotypes
implying presence of genetic variability in the experimental material for all the traits related to green
yield and its components. These results suggest further genetic analysis of the experimental data.
Wide variability in amaranth has also been reported by Pan et al. (1992), Shukla and Singh (2003) and
Varalakshmi (2003).
A wide range of values was recorded among vegetable amaranth genotypes for all the characters
studied (Table 2). Ample variation was recorded for green yield (55.8 to 300.2 q ha-1)and other
characters except leaf length : width ratio. These results are in conformity with the earlier researchers
(Shukla and Singh, 2002; Varalakshmi, 2004), who reported considerable range of variation for
different traits in amaranth.
Estimates of genetic coefficient of variation (GCV) and phenotypic coefficient of variation (PCV)
given in Table 2 were high (>30%) for plant weight, stem fresh weight, leaf fresh weight, leaf : stem
ratio (fresh) and green yield. The present findings are in agreement with that of Revanappa and
Madalageri (1998), and Rani and Veeraragavathatham (2003). The results of present study indicated
high magnitude of variability (>30%) for majority of the traits studied and scope for improvement in
these traits through selection. High heritability (broad sense>50%) was estimated for all the characters
(Table 2), ranging from 58.9 (marketable maturity) to 98.7% (green yield). Similar results were also
reported by Varalakshmi and Pratap Reddy (1994), Rani and Veeraragavathatham(2003)and Shukla et
al.(2006). The estimates of genetic advance as per cent of mean were high (>50%) for all the traits
(Table 2) except marketable maturity. Heritability when used in conjunction with genetic advance
provides better information for selecting the best individuals than the heritability alone (Johnson et al.,
1955b and Lerner, 1958). High to moderate estimates of heritability accompanied with high to
moderate genetic advance indicated the predominance of additive gene action for the expression of the
traits (Panse, 1957), which further indicated that selection would be effective for improving such
traits.
In general, genotypic correlations were higher than their corresponding phenotypic correlations,
thereby suggesting strong inherent association between various characters (Table 3). A successful
selection programme depends upon the information on genetic variability and association among
characters including yield. Correlation measures the mutual relationship between various plant
characters and determines the component characters on which selection can be based for genetic
improvement of yield (Singh, 2000). Knowledge on association of characters, thus, can be used as a
tool for indirect selection. Green yield was found positively and significantly correlated with leaf
number, leaf length : width ratio, plant weight, stem and leaf fresh weights, respectively (Table 3).
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Table 1: Analysis of variance for green yield and its components in vegetable amaranth

Sources of
variation

Degrees of
freedom

Mean Sum of Squares

Leaf
number

Leaf
length : width

ratio

Plant weight
(g)

Stem fresh
weight

(g)

Leaf fresh
weight

(g)

Leaf : stem
ratio (fresh)

Marketable
maturity
(days)

Green yield
(q ha-1)

Replication 2 1.74* 0.61 8.63 1.29 1.376* 0.003 2.1 1376.3*

Treatment 21 10.82** 12.44** 249.88** 96.45** 37.297** 0.52** 30.7** 14276.6**

Error 42 0.42 0.35 4.41 1.72 0.379 0.04 5.8 371.1

*, ** -Significant at 5%, 1% level of probability, respectively
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Table 2: Measures of variation for green yield and its components in vegetable amaranth

Characters Range Coefficient of variation Heritability Genetic GA as
GCV (%) PCV (%) (%) advance (GA) % of mean

Leaf number 4.50 to 12.40 25.88 27.39 89.20 3.62 50.28

leaf length : width ratio 1.21 to 1.50 29.53 31.20 90.24 0.81 59.23

Plant weight (g) 6.10 to 37.86 43.15 44.30 94.80 18.15 86.59

Stem fresh weight (g) 2.30 to 21.86 49.31 50.64 93.50 11.27 98.90

Leaf fresh weight (g) 1.65 to 17.33 51.53 52.32 95.90 7.12 104.59

Leaf : stem ratio (fresh) 0.27 to 1.74 56.10 63.02 94.40 0.73 102.82

Marketable maturity (days) 23.0 to 35.3 10.00 13.03 58.90 4.55 15.79

Green yield (q ha-1) 55.80 to 300.20 31.51 31.71 98.70 134.95 80.09
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Table 3: Genotypic (G) and Phenotypic (P) correlation among green yield and its components in vegetable amaranth

Characters 2 3 4 5 6 7 8

1. Leaf number G -0.59** 0.32** 0.53** -0.04 -0.58** -0.87** 0.35**

P -0.56** 0.29** 0.48** -0.03 -0.47** -0.65** 0.32**

2. Leaf length : width ratio G 1.00 0.30* -0.06 0.70** 0.59** 0.68** 0.27*

P 1.00 0.28* -0.06 0.66** 0.49** 0.51** 0.26*

3. Plant weight (g) G 1.00 0.89** 0.80** -0.18 -0.16 0.98**

P 1.00 0.88** 0.78** -0.17 -0.15 0.96**

4. Stem fresh weight (g) G 1.00 0.46** -0.54** -0.49** 0.94**

P 1.00 0.44** -0.53** -0.42** 0.88**

5. Leaf fresh weight (g) G 1.00 0.39** -0.58** 0.75**

P 1.00 0.36** -0.46** 0.71**

6. Leaf : stem ratio (fresh) G 1.00 0.74** -0.27*

P 1.00 0.55** -0.25*

7. Marketable maturity (days) G 1.00 -0.26*

P 1.00 -0.17

8. Green yield (q ha-1) G 1.00

P 1.00
* ,** - Significant at 5%, 1% level of probability, respectively
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Hence, indirect selection of these characters would be helpful for identifying high yielding genotypes
for growing in particular region. The results were in conformity with that of Bhargava et al. (2004)
and Shukla et al. (2004). However, leaf :stem ratio (fresh) showed a significant negative correlation
with green yield (Table 3) indicating that a high yielding genotype would have a low leaf-stem ratio
(fresh). In addition, positive correlation of leaf : stem ratio (fresh) with marketable maturity confirmed
indirect selection of this traits for identifying early maturing and high yielding genotype.

CONCLUSIONS

From present findings, it can be stated that experimental material exhibited high genetic variability for
desirable characters including green yield. Estimates of high heritability coupled with high genetic
advance as per cent of mean showing preponderance of additive gene action in expression of traits
have suggested the possibility of selection for improvement of the crop. Moreover, the correlations
between green yield and its components such as leaf number, leaf length: width ratio, plant weight,
stem fresh weight and leaf fresh weight were significant and positive indicating the possibility of
indirect selection and realizing a correlated response. However, the leaf : stem ratio (fresh) showed
negative correlation with green yield and positive correlation with marketable maturity which
suggested selection of lower leaf : stem ratio (fresh) for obtaining high green yield with early
maturity.
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