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Abstract 

The edible Amaranthus is one of the popular leafy vegetables in the South-East Asia and is increasingly its popularity 

in the Asia and elsewhere due to its attractive leaf color, taste and nutritional value. In some countries of South Africa, this 

crop is consumed as staple food. Indeed, this is an unparallel crop for producing leafy vegetable as well as Amaranthus 

grains, considering its adaptability round the year in any tropical countries in the globe. It is very common item for regular 

food/diets and medicinal uses. Fifteen genotypes of Amaranthus sp were collected from National Bureau of Plant Genetic 

Resources (NBPGR), New-Delhi in the beginning of the year 2011 for their location trial performance in this part of West 

Bengal. These genotypes were grown in the Crop Research Farm (CRF) following Randamized Block Design (RBD) lay-out 

having 4 replications. Various phenotypic characters viz. (i) Days to seed germination (ii) Plant height (cm) in 15 days (iii) 

Leaf plant-1 in 15 days (number) (iv) Leaf length in 15 days (cm) (v)  Leaf width in 15 days (cm) (vi) Length of petiole(cm) 

in 15 days (vii) Plant height in 30 days (cm) (viii) Leaf  plant-1 in 30 days (number) (ix) Leaf length in 30 days (cm) (x) 

Length of petiole in 30 days (cm) (xi) Leaf width in 30 days (cm) (xii) Basal diameter  plant-1 in 30 days (cm) (xiii)  Plant 

height in 60 days (cm) (xiv) Number of  leaves  plant-1 in 60 days (xv) Leaf length in 60 days (cm) (xvi)  Leaf width in 60 

days (cm) (xvii) Length of petiole in 60 days (cm) (xviii) Basal diameter plant-1 in 60 days (xix) Days to emergence of 

inflorescence (days) (xx) Inflorescence plant-1 (number) and all these data were recorded properly which have been exhibited 

in this context. The aims and object of this write-up are to indicate the genotypic and phenotypic characteristics in regard to 

yield components of fleshy healthy leaves and grains of Amaranthus sp. in these particular plains of West Bengal. 
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Introduction  

Amaranth is an herbaceous annual with upright 

growth habit, cultivated for both its seeds which are used 

as a grain and its leaves which are used as a vegetable or 

green. Both leaves and seeds contain protein of an 

unusually high quality. The grain is milled for flour or 

popped like popcorn. The leaves of both the grain and 

vegetable types may be eaten raw or cooked. 

Amaranthus grown principally for vegetable use have 

better tasting leaves then the grain types. Originating in 

the Americas and Europe, amaranth has been cultivated 

for more than 8,000 years, dating back at least to the 

Mayan civilization of South and Central America. 

Amaranth is a unique, nutritionally rich non-cereal crop 

capable of combating malnutrition and has been 
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identified as an alternative crop to traditional grain crops. 

Amaranth has promising economic value, it has seed 

yield of about 3 tons/ha and vegetable yield (leafy) of 4.5 

tons dry matter /ha after 4 weeks (Grabbur and Van 

Sloten, 1981). The challenge is to explore ways on 

incorporate it into existing food product as well as to 

create new products from it (Kumar et al., 2004). The 

nutrition policy has also emphasized that the community 

be involved in identified problem and management of 

nutritional programme related to health by involving 

women in food production in processing and other self 

relied income generating activity (Thomas and Sharma, 

2003). It has various roles in human welfare round the 

globe that’s why it is most popular to all. Despite it’s 

nutritional importance (Bhuvaneswari et al., 2001) and 

genetic diversity, no systematic work has so far been 

initiated to assess the performance and yield potential of 

the crop under West Bengal conditions. Hence, the 

present study was undertaken to evaluate the variability 

in the collected amaranth accessions and identification of 

superior genotypes for homestead and commercial 

cultivation. 

Material and Methods   

 Eight genotypes viz. IC 95595, IC 120585, K 

95594, IC 95589, IC35463, IC 120604, IC 35482, IC 

95609, IC 35532, IC 35626, IC 35370, IC 32190, IC 

95597, IC 120617 and IC 120611 of Amaranthus sp were 

procured from National Bureau of Plant Genetic 

Resources (NBPGR), New-Delhi, in the month of 

February, 2011 for their location trial performance in this 

area. These seeds were sown in the research field of the 

Crop Research Farm (CRF) under this Department of 

Botany, The University of Burdwan, following 

Randamized Block Design (RBD) lay out having four 

replications. Uniform agronomic measures were 

provided for their proper growth and development. 

Various metrical characters viz (i) Days to seed 

germination, (ii) Plant height (cm) in 15 days, (iii) Leaf 

plant-1 in 15 days (number), (iv)  Leaf length in 15 days 

(cm), (v)  Leaf width in 15 days (cm), (vi)  Length of 

petiole(cm) in 15 days, (vii)  Plant height in 30 days 

(cm), (viii)  Leaf  plant-1   in 30 days (number), (ix)  Leaf 

length in 30 days (cm) (x) Length of petiole in 30 days 

(cm) (xi) Leaf width in 30 days (cm) (xii) Basal diameter  

plant-1 in 30 days (cm) (xiii)  Plant height in 60 days 

(cm) (xiv)  Number of  leaves  plant-1  in 60 days, (xv)  

Leaf length in 60 days (cm) (xvi)  Leaf width in 60 days 

(cm) (xvii) Length of petiole in 60 days (cm), (xviii) 

Basal diameter plant-1 in 60 days (xix) Days to 

emergence of inflorescence (days) (xx) Inflorescence 

plant-1 (number) in 60 days were observed and recorded 

for its further computations. Simultaneously after rainy 

season, these genotypes were sown in the same manner 

in the month of September, 2012. It is remarkable that 

the seasonal variation of different genotypes of the crop 

has remarkably observed in regard to yield attributes on 

fleshy healthy leaves of those genotypes in this particular 

location. These data were tabulated in two-way tables for 

finding out their ‘F’ values, CD and CV Followed by 

Singh and Chaudhary (1985). All these results were cited 

below (Table 1). 

Discussion 

 In all the cases the value of variance ratio were 

found to be significant at P0.01 level of probability in 

case of the source of variation of location where the other 

source of variations were found to be not significant. It 

indicates that the location trial is most important for this 

crop particularly. 



 

Table 1. Combined ANOVA with CD and CV of each metrical traits 

Characters   Df    SS    MS F    CV    CD 

Days to seed 

germination  

R- 3 

V-7 

E-21 

5.844 

30.969 

10.406 

1.948 

4.424 

0.495 

3.935** 

8.937** 

6.740 1.034 

  Plant height (cm) in 

15 days 

R- 3 

V-7 

E-21 

0.103 

53.897 

0.165 

0.103 

53.897 

0.165 

4.358 ** 

987.051** 

0.292 0.062 

Leaf plant-1  in 15 

days (number) 

R- 3 

V-7 

E-21 

0.008 

23.298 

0.011 

0.0026 

3.328 

0.011 

0.236 ns 

302.545** 

0.192 0.153 

Leaf length in 15 

days(cm) 

R- 3 

V-7 

E-21 

0.015 

0.201 

0.009 

0.015 

0.201 

0.009 

1.666 ns 

22.33** 

0.891 0.139 

Leaf width in 15 days 

(cm) 

R- 3 

V-7 

E-21 

0.0075 

2.68 

0.1275 

0.002 

0.382 

0.006 

0.333 ns 

63.667 ** 

0.873 0.112 

Length of petiole(cm) 

in 15 days 

R- 3 

V-7 

E-21 

0.0234 

0.777 

0.109 

0.007 

0.111 

0.005 

1.4 ns 

22.2 ** 

1.684 1.04 

Plant height in 30 

days 

(cm) 

R- 3 

V-7 

E-21 

15.7317 

294.539 

173.856 

5.243 

42.077 

8.278 

0.633 ns 

5.082 ** 

49.100 4.231 

Leaf number in 30 

days  

R- 3 

V-7 

E-21 

5.194 

294.539 

32.756 

1.731 

42.077 

1.559 

1.110 ns 

26.989** 

15.181 1.836 

Leaf length in 30 

days (cm) 

R- 3 

V-7 

E-21 

1.64 

53.565 

19.163 

0.546 

7.652 

0.912 

0.598 ns 

8.390** 

19.443 1.404 

Length of petiole 

(cm) in 30 days 

R- 3 

V-7 

E-21 

1.443 

12.792 

5.624 

0.481 

1.827 

0.267 

1.801 ns 

6.842** 

13.329 0.759 
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Leaf width in 30 days 

(cm) 

R- 3 

V-7 

E-21 

0.459 

8.465 

4.707 

0.153 

1.209 

0.224 

0.683ns 

5.397** 

8.838 0.696 

Basal diameter of 

plant in 30 days (cm) 

R- 3 

V-7 

E-21 

0.106 

0.825 

0.581 

0.035 

0.117 

0.027 

1.296ns 

4.333** 

5.798 0.241 

Plant height (cm) in 

60 days 

R- 3 

V-7 

E-21 

738.205 

17243.765 

2282.33 

246.068 

2463.395 

108.682 

2.264ns 

22.66** 

157.681 15.333 

Leaf plant-1  in 60 

days (number) 

R- 3 

V-7 

E-21 

373.894 

3509.99 

1454.498 

124.631 

501.427 

69.261 

1.799 ns 

7.239** 

175.719 12.240 

Leaf length in 60 

days (number) 

R- 3 

V-7 

E-21 

6.097 

202.36 

69.702 

2.032 

28.908 

3.319 

0.612 ns 

8.709** 

25.239 2.679 

Leaf width in 60 days 

(cm) 

R- 3 

V-7 

E-21 

2.545 

34.14 

16.53 

0.848 

4.877 

0.787 

1.077ns 

6.196** 

12.177 1.304 

Length of petiole(cm) 

in 60 days 

R- 3 

V-7 

E-21 

7.541 

108.222 

28.397 

2.513 

15.460 

1.352 

1.858ns 

11.434** 

20.951 1.710 

 Days to emergence 

of 

inflorescence(days) 

R- 3 

V-7 

E-21 

2.344 

305.969 

5.406 

0.781 

43.709 

0.257 

3.038 ns 

170.073** 

0.463 0.745 

Inflorescence / plant 

(number) 

R- 3 

V-7 

E-21 

40.345 

135.218 

73.905 

13.448 

19.316 

3.519 

3.821ns 

5.489** 

158.602 2.759 

Basal diameter of 

plant in 30 days (cm) 

R- 3 

V-7 

E-21 

0.190 

0.760 

0.525 

0.063 

0.108 

0.025 

2.52ns 

4.32** 

2.597 0.024 

There are a lot of examples of this which are very 

relevant of this experimentation (e.g.) Food and 

production  must be  actively  combined  with evaluation,  

selection and domestication and greater utilization of 

underutilized or wild edible plants that are of local or  

regional importance in order to effectively increase 
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nutrition security. By improving the linkage between 

production and utilization, the environment of traditional 

crops can be safeguarded (Ohiokpehai, 2003). In all the 

case the value of variance ratio are found to be 

significant which indicates the adaptability of these 

cultivars are no doubt accepted for prevailing this 

environment in the seasons.    

Dietary diversification provides a sustainable, 

equitable solution to malnutrition since it is cheap and 

promotes intake of a whole range of micronutrients 

rather than singling out and tackling just one. It also 

fosters community and individual involvement, and can 

help stimulate local food economy (Verma et al., 2001; 

Kumar et al., 2004). As regards Vitamin A deficiency, 

prevalence of bitot spots was about 0.8 percent 

(Rajgopalan 2005). The declaration of World Food 

Summit defined food security as, food that is available at 

all times, to which all persons have means of access, that 

is nutritionally adequate in terms of quantity, quality and 

variety and is acceptable  within the given culture 

(Sharma and Sharma 2004). Amaranth has promising 

economic value; it has seed yield of 3 tons/hectare and 

vegetable yield of 4.5 tons dry matter/hectare after 4 

weeks (Grubber and Van Sloten, 1981). The Nutrition 

Policy has also emphasized that  community be involved 

in identified problem and management of nutritional  

program related to health by involving women in food 

production and processing  and other income generating 

activities (Thomas and Sharma, 2003). Abbott and 

Campbell (1982) conducted sensory evaluation of 

vegetable Amaranth (Amaranthus sp.) and concluded 

that amaranth has potential as a mid-summer green leafy 

vegetable in the U.S. The results of consumer 

acceptability tests of all the three products were similar 

to that of Kaveri et al. (2004) who evaluated the physico-

chemical characteristics and sensory attributes of wheat 

based papad incorporated with dehydrated GLV like 

shepu and Amaranthus tricolor and found that papad 

with 5% dehydrated greens scored above 6 on a scale of 

10 indicating acceptability papad incorporated with 

greens. Based on a research study among football players 

Meti and Saraswathi (2006) concluded that both control 

and experimental group scored similar percentage of 30 

and 54 percent for knowledge and practice before the 

intervention programme. These observations are 

supported by Lakshmi and Vimala (2000) who studied 

the nutritive value of  dehydrated green leafy vegetable 

powders and found that in spite of considerable  loss in 

vitamins, green leafy vegetable powder retained good 

amount of protein, fiber and minerals (Ca, Mg and Fe) 

and fair amount of ascorbic acid and β-Carotene. 

References  

Abbot JA, Campbell JA (1982). Sensory evaluation of 

vegetable Amaranth (Amaranthus sp.) Horti. 

Science 17(3): 409-410. 

Bhubaneswari G, Sarada GS, Patil VC (2001). Nutrient 

composition of grain amaranth varieties: 

Karnataka Journal Agricultural Science 14(3): 

869-70. 

Grabbur CM, Van Sloten G (1981). A highly conserved 

gene for vitamin B biosynthesis may have 

consequences for stress and hormone responses in 

plants. Physiol. Plant 121: 8-14. 

Grubben GJH and Van Sloten DH (1981). Genetic 

Resources of Amaranthus Intl. Board for Plant 

Genetic Resources, Food and Agric. Org. Rome. 

Kaveri GV, Gupta S, Lakshmi AJ, Prakash J (2004). 

Physicochemical characteristics and sensory 



Mobina Parveen and Jagatpati Tah, 2013 

www.currentsciencejournal.info 

attributes of wheat based papads incorporated 

with green leafy vegetables. Journal of Food 

Quality 27(6):459-470. 

Kumar S, Tamura K, Nei M (2004). Mega 3: integrated 

software for molecular evolutionary genetics 

analysis and sequence alignment. Brief 

Bioinformatics 5: 150-63. 

Kumar AR, Yadav N, Gupta AK, Chacko J, Parvin K, 

Tripathi U, Srivastava P  (2004). Product 

enrichment by incorporation of dehydrated leafy 

vegetables. Abstract, XXXVII National 

Convention of Indian Dietetic Association. 

Lakshmi B, Vimala VA (2000). Nutritive value of 

dehydrated green leafy vegetable powders. 

Journal of Food Science and Technology 37(5): 

465-471. 

Meti R, Saraswathi G (2006). Impact of nutrition 

education and carbohydrate supplementation on 

performance of high school football players. The 

Indian Journal of Nutrition and Dietetics 43(5): 

197-207. 

 Ohiokpehai O (2003). Promoting the nutritional 

goodness of traditional food products. Pakistan 

Journal of Nutrition 2 (4): 267-70. 

Sharma S, Sharma V (2004). Attaining nutritional and 

food security through sustainable animal 

production.  

Rajgopalan S (2005). Improving level of nutrition. The 

Hindu Survey of Indian Agriculture. pp 36-38 

Sharma S, Sharma V (2004). Important Winter Bee Plant 

of Sonapur Area, Kamrup District, India Assam 

Indian Journal of Fundamental and Applied Life 

Sciences. 

Thomas S, Sharma S (2003). Empowring women 

through an income generating activity of 

producing nutritious biscuit. Indian Journal of 

Home Science 27: 30. 

Singh RK, Chaudhary BD (1985). Biometrical Methods 

in Quantitative Genetic Analysis, Revd Ed., 

Kalyani Publishers, New-Delhi, India pp 39-68. 

Verma T, Raghuvanshi RS, Hira K (2001). Combating 

micro nutrient deficiencies-anemia and vitamin A 

deficiencies. All India Coordinated  Research 

Programme in ICAR. New Delhi, India pp 1-69. 


