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Abstract 
Experiment titled Effect of NPK and different level of micronutrients on growth, herbage yield and leaf 

quality of Red Amaranths (Amaranthus cruentus) cv. Lal Saag during Rabi Season 2020-2021 on 

research farm of the Department Horticulture, AKS University, Satna (MP). The experiment was placed 

in a randomized block design with three repeated 12 treatments viz., T0: Without Fertilizer (Control), T1: 

50 kg N/h + 25 kg P/h + 20 kg K/h (RDF), T2: Zinc @ 5kg/h + Boron @2kg/h, T3: 100% (RDF) + Zinc 

@ 5kg/h, T4: 100% (RDF) + Boron @2kg/h, T5: 100% (RDF) + Zinc @ 5kg/h + Boron @2kg/h, T6: 80% 

(RDF) + Zinc @ 5kg/h, T7: 80% (RDF) + Boron @2kg/h, T8: 80% (RDF) + Zinc @ 5kg/h + Boron 

@2kg/h, T9: 60% (RDF) + Zinc @ 5kg/h, T10: 60% (RDF) + Boron @2kg/h, T11: 60% (RDF) + Zinc @ 

5kg/h + Boron @2kg/h. The results reveal the treatment T5 - 100% (RDF) + Zinc @ 5kg/h + Boron 

@2kg/h was found superior in growth yield with quality corrector. In this investigation the treatment T2 - 

VC@ 2.5t/h + Spent Rice Husk Compost @ 2.5t/h + Biochar 1t/h + Bamboo Leaf Compost 0.1 t/h was 

found suitable for cultivation in winter season for better green foliage yield (8.03t/ha) for Red Amaranths 

under satna condition. 
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Introduction 

Amaranth grows upright at first, reaching a height of 10–150 cm (rarely up to 3 m), but is 

usually lowered to the second after flowering (due to the weight of the leaves and seeds). Not 

supported by plants. Its native range is unclear due to widespread cultivation, but it covers 

most of Europe. Plants native to East Asia are included under C. album, but are often separated 

from European specimens. It has been widely introduced elsewhere, e.g. Africa, Australia, 

North America and Oceania, and now occurs almost everywhere in nitrogen-rich soils, 

especially on wastelands. The species is cultivated as a cereal or vegetable crop (e.g. in lieu of 

spinach) as well as animal feed in Asia and Africa, while in Europe and North America, it is 

commonly used as a weed in places such as potatoes, wheat farm. Application of Boron, Zinc 

and recommended dose of NPK have essential roles in the development of crop yield and 

product quality. Farmers have increased the application of nitrogen fertilizers on their land 

from year to year without considering nutrient rates and the response of different species to 

their forms. Adequate supply of fertilizers can promote plant growth and increase crop 

production, but excessive and improper use of chemical fertilizers leads to the accumulation of 

compounds in food products that have harmful effects on human health, environmental 

pollution and cause economic loss. 

 

Materials and Methods 

Experiment titled Effect of NPK and different level of micronutrients on growth, herbage yield 

and leaf quality of Red Amaranths (Amaranthus cruentus) cv. Lal Saag during Rabi Season 

2020-2021 on research farm of the Department Horticulture, AKS University, Satna (MP). The 

experiment was placed in a randomized block design with three repeated 12 treatments viz., T0: 

Without Fertilizer (Control), T1: 50 kg N/h + 25 kg P/h + 20 kg K/h (RDF), T2: Zinc @ 5kg/h 

+ Boron @2kg/h, T3: 100% (RDF) + Zinc @ 5kg/h, T4: 100% (RDF) + Boron @2kg/h, T5: 

100% (RDF) + Zinc @ 5kg/h + Boron @2kg/h, T6: 80% (RDF) + Zinc @ 5kg/h, T7: 80% 

(RDF) + Boron @2kg/h, T8: 80% (RDF) + Zinc @ 5kg/h + Boron @2kg/h, T9: 60% (RDF) + 
Zinc @ 5kg/h, T10: 60% (RDF) + Boron @2kg/h, T11: 60% (RDF) + Zinc @ 5kg/h + Boron@2kg/h. 
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The main field was brought to fine tilth by repeated 

ploughings followed by harrowing. After that rocks and 

debris were removed from the field soil. Finally it was 

levelled and replications were demarcated using bund former. 

Each replication was further divided into plots and a total of 

36 plots were laid out. Inorganic and Organic source to be 

incorporated as per treatments and thoroughly mixed into the 

soil before sowing. 

Red Amaranths seeds were sown on 25 November 2020, 

germination started and was completed on 2 December, 

recording observations were made 15 days after sowing and 

subsequent readings were recorded after every 15 days 

interval. The Red Amaranths crop was harvested 29th 

December - 2020. All facilities required for farming including 

labor were provided in the department. Well rotten FYM @ 

250 q ha-1 was applied at the time of field preparation. The 

field was fertilized with 60 kg ha-1 phosphorus and 50 kg ha-

1 potash to supply nitrogen at the rate of 120 kg ha-1. Add 

urea in three equal amounts. Apply first dose of urea at the 

time of sowing with single superphosphate and full dose of 

muriate of potash. Apply light irrigation after sowing the 

seeds. The observations were made at 15, 30 and at harvest. 

The data recorded during the investigation were subjected to 

statistical analysis according to the method of analysis of 

variance (Panse and Sukhatme, 1967). Significance and non-

significance of treatment effect were assessed with the help of 

the 'F' variance ratio test. The calculated 'F' value (variance 

ratio) was compared with the table value of F' at the 5% 

significance level. If the calculated value is greater than the 

table value, the effect was considered significant. Significant 

differences between means were tested against significant 

differences at the 5% significance level.  

 

Result  

Data mentioned in table 1 clearly revealed that the optimum 

levels of nutrients were found to significantly improve plant 

height at all the growth stages. The significantly higher plant 

height of Red Amaranths was recorded under T5 - 100% 

(RDF) + Zinc @ 5kg/h + Boron @2kg/h with the respective 

values of 12.67cm, 26.36 cm and 38.11 cm at growth stage of 

15, 30 and at harvest, respectively. The optimum levels of 

nutrients were found to significantly improve branches/plant. 

The significantly higher number of branches/plant of Red 

Amaranths was recorded under T5 - 100% (RDF) + Zinc @ 

5kg/h + Boron @2kg/h with the respective values of 2.33, 

5.46 and8.74 at growth stage of 15, 30 and at harvest, 

respectively. These results closely match with the findings of 

Pandey (2005) [9], Pandey and Singh (2010) [10], Manikandan 

et al. (2015) [6], Mondal et al. (2015) [7], Toungos et al. (2018) 

[15] and Bisikwa et al. (2020) [2]. The optimum levels of 

nutrients were found to significantly improve number of 

leaves per plant. The significantly maximum number of 

leaves per plant of Red Amaranths was recorded under T5 - 

100% (RDF) + Zinc @ 5kg/h + Boron @2kg/h with the 

respective values of 23.45 days proved significantly superior 

to rest of the treatments. The optimum levels of nutrients were 

found to significantly improve leaf length (cm). The 

significantly maximum leaf length (cm) of Red Amaranths 

was recorded under T5 - 100% (RDF) + Zinc @ 5kg/h + 

Boron @2kg/h with the respective values of 14.78 cm proved 

significantly superior to rest of the treatments. Treatment T5 - 

100% (RDF) + Zinc @ 5kg/h + Boron @2kg/h recorded 

maximum Leaf width (9.83 cm) followed by 9.50 cm with T3 

- 100% (RDF) + Zinc @ 5kg/h and the minimum Leaf width 

(4.21cm) was recorded with T0 - Without Fertilizer (Control). 

The results of present study are almost matched with the 

findings of Gamel et al. (2004) [4], Rana et al. (2006) [12], 

Shukla et al. (2010) [14] and Dehariya et al. (2019) [3]. 

Treatment T5 - 100% (RDF) + Zinc @ 5kg/h + Boron @2kg/h 

recorded maximum Leaf area (24.9 cm2) followed by 24.5 

cm2 with T3 - 100% (RDF) + Zinc @ 5kg/h and the minimum 

Leaf area (18.6 cm2) was recorded with T0 - Without Fertilizer 

(Control). Treatment T5 - 100% (RDF) + Zinc @ 5kg/h + 

Boron @2kg/h recorded maximum stem diameter (2.56 cm) 

followed by 2.51 cm with T3 - 100% (RDF) + Zinc @ 5kg/h 

and the minimum stem diameter (1.08 cm) was recorded with 

T0 - Without Fertilizer (Control). Treatment T5 - 100% (RDF) 

+ Zinc @ 5kg/h + Boron @2kg/h recorded maximum herbage 

yield per plant (261.43 g) followed by 248.01 g with T3 - 

100% (RDF) + Zinc @ 5kg/h and the minimum herbage yield 

per plant (73.62g) was recorded with T0 - Without Fertilizer 

(Control). Results related to fresh weight (g) of Red 

Amaranths found to be close agreement with that of Pospisil 

et al. (2006) [11], Alvarez-Jubete et al. (2010) [1], Ohshiro et al. 

(2016) [8], Kahu et al. (2019) [5] and Samkeliso et al. (2020) 

[13]. Treatment T5 - 100% (RDF) + Zinc @ 5kg/h + Boron 

@2kg/h recorded maximum herbage yield per plot (6.274 kg) 

followed by 5.952 kg with T3 - 100% (RDF) + Zinc @ 5kg/h 

and the minimum herbage yield per plot (1.766 kg) was 

recorded with T0 - Without Fertilizer (Control). Treatment T5 - 

100% (RDF) + Zinc @ 5kg/h + Boron @2kg/h recorded 

maximum herbage yield (29.86 t/ha) followed by (27.51 t/ha) 

with T3 - 100% (RDF) + Zinc @ 5kg/h and the minimum 

herbage yield (5.28t/ha) was recorded with T0 - Without 

Fertilizer (Control). Treatment T5 - 100% (RDF) + Zinc @ 

5kg/h + Boron @2kg/h recorded maximum TSS (3.47 o Brix) 

followed by (3.30 o Brix) with T3 - 100% (RDF) + Zinc @ 

5kg/h and the minimum TSS (2.07 o Brix) was recorded with 

T0 - Without Fertilizer (Control). Treatment T5 - 100% (RDF) 

+ Zinc @ 5kg/h + Boron @2kg/h recorded maximum 

Ascorbic Acid (28.21 mg/100g) followed by (27.55 mg/100g) 

with T3 - 100% (RDF) + Zinc @ 5kg/h and the minimum 

Ascorbic Acid (18.37 mg/100g) was recorded with T0 - 

Without Fertilizer (Control). Treatment T5 - 100% (RDF) + 

Zinc @ 5kg/h + Boron @2kg/h recorded maximum juice 

(59.42%) in green leaf followed by 58.75% with T3 - 100% 

(RDF) + Zinc @ 5kg/h and the minimum juice (41.63%) in 

green leaf was recorded with T0 - Without Fertilizer (Control). 

It is concluded that the treatment T2 - VC@ 2.5t/h + Spent 

Rice Husk Compost @ 2.5t/h + Biochar 1t/h + Bamboo Leaf 

Compost 0.1 t/h was found superior in growth yield with 

quality corrector. In this investigation the treatment T2 - VC@ 

2.5t/h + Spent Rice Husk Compost @ 2.5t/h + Biochar 1t/h + 

Bamboo Leaf Compost 0.1 t/h was found suitable for 

cultivation in winter season for better green foliage yield 

(8.03t/ha). 
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Table 1: Effect of NPK and different level of micronutrients on growth, herbage yield and leaf quality of Red Amaranths 
 

Treatments 
Plant high 

(cm) 

Branches/pl

ant 

Number of 

leaves 

/plant 

Leaf 

length 

(cm) 

Leaf 

width 

(cm) 

Leaf 

area 

(cm2) 

Stem 

diameter 

(cm) 

Herbage 

yield per 

plant (g) 

Herbage 

yield per 

plot (kg) 

Herbage 

yield (t/ha) 

TSS (o 

Brix) 

Ascorbic 

acid 

(mg/100g) 

Juice (%) 

in green 

leaf 

T0 18.32 4.67 8.62 6.82 4.21 18.6 1.08 73.62 1.766 5.28 2.07 18.37 41.63 

T1 34.57 7.61 20.81 13.89 8.81 24.0 2.45 207.92 4.990 24.04 3.02 25.64 56.40 

T2 22.75 5.28 10.19 8.16 7.36 20.8 1.13 120.54 2.892 9.61 2.31 21.94 50.33 

T3 36.74 8.39 21.72 14.53 9.50 24.5 2.51 248.01 5.952 27.51 3.30 27.55 58.75 

T4 35.06 7.88 21.55 14.36 9.28 24.3 2.48 213.68 5.128 26.43 3.19 25.87 57.18 

T5 38.11 8.74 23.45 14.78 9.83 24.9 2.56 261.43 6.274 29.86 3.47 28.21 59.42 

T6 29.48 7.20 17.43 11.94 8.47 23.4 2.32 187.57 4.501 21.77 2.94 24.56 55.43 

T7 28.52 6.97 16.94 11.60 8.22 23.0 1.29 171.26 4.110 20.49 2.86 24.03 53.21 

T8 31.80 7.45 17.69 12.27 8.64 23.8 2.37 194.70 4.672 22.25 2.96 24.92 55.57 

T9 25.67 6.56 13.05 10.58 7.75 22.5 1.22 142.33 3.415 15.84 2.55 22.39 51.79 

T10 24.41 6.33 12.53 10.35 7.59 22.1 1.18 135.17 3.244 14.35 2.42 22.15 50.54 

T11 27.14 6.72 13.27 10.71 7.80 22.9 1.26 159.84 3.836 16.57 2.74 22.48 52.05 

S.Ed(±) 0.33 0.07 0.27 0.14 0.67 0.13 0.03 2.95 0.07 0.41 0.02 0.15 0.26 

CD at 5% 0.69 0.14 0.55 0.29 1.40 0.27 0.07 6.12 0.15 0.84 0.05 0.31 0.55 

 

References  

1. Alvarez-Jubete L, Wijngaard H, Arendt EK, Gallagher E. 

Polyphenol composition and in vitro antioxidant activity 

of amaranth, quinoa, buckwheat and wheat as affected by 

sprouting and Baking. Food Chemistry 2010;119:770-

778.  

2. Bisikwa J, Walukano W, Ugen MA, Muyinda AM, 

Muyonga JH. Effect of variety and soil fertility 

management on performance of grain amaranth in 

different agro-ecological zones in Uganda. Makerere 

University Journal of Agricultural and Environmental 

Sciences 2020;9(1):39-57. 

3. Dehariya P, Mishra DK, Dhakad R, Kumar A. Studies on 

Different Levels of Nitrogen Application on Growth and 

Yield of Amaranthus (Amaranthus tricolor L.). Int. J 

Curr. Microbiol. App Sci 2019;8(04):1423-1427. 

4. Gamel TH, Linssen JP, Alink GM, Mosallem AS, Shekib 

LA. Nutritional Study of Raw and Popped Seed Proteins 

of Amaranthus caudatus L. Journal of the Science of 

Food and Agriculture 2004;84:1153-1158.  

5. Kahu JC, Umeh CC, Achadu AE. Effects of Different 

Types of Organic Fertilizers on Growth Performance of 

Amaranthus caudatus (Samaru Local Variety) and 

Amaranthus cruentus (NH84/452). Asian Journal of 

Advances in Agricultural Research 2019;9(2):1-12. 

6. Manikandan, S. and Srimathi, P. Effect of Season and 

Planting Method on Seed Quality of Grain Amaranthus. 

International Research Journal of Biological Sciences 

2015;4(6):33-35. 

7. Mondal MMA, Ahmed F, Nabi KME, Noo MMA, 

Mondal MTR. Performance of organic manures on the 

growth and yield of red amaranth (Amaranthus tricolor) 

and soil properties. Res. Agric. Livest. Fish. 

2019;6(2):263-269.  

8. Ohshiro M, Hossain Md A, Nakamura I, Akamine H, 

Tamaki M, Bhowmik PC et al. Effects of soil types and 

fertilizers on growth, yield, and quality of edible 

Amaranthus tricolor lines in Okinawa, Japan. Plant 

Production Science 2016;19(1):61-72. 

9. Pandey RM. Selection for combining grain yield with 

high protein in Amaranthus. International Journal of 

Mendel 2005;22(1, 2):11-13.  

10. Pandey RM, Singh R. Divergence and genetic association 

for biochemical and quantitative traits in grain amaranth 

(Amaranthus hypochondriacus L.) Plant OMICS: Journal 

of Plant Biology & Omics 2010;3(4):129-134.  

11. Pospisil A, Pospisil M, Varga B, Svecnjak Z. Grain yield 

and protein concentration of two amaranth species as 

influenced by nitrogen fertilizer. European Journal of 

Agronomy. 2006;25:250-253.  

12. Rana JC, Yadav SK, Mandal S, Yadav S. Genetic 

divergence and interrelationship analysis in grain 

amaranth (Amaranthus hypochondriacus L.) germplasm. 

Indian Journal of Genetics 2005;65(2):99-102.  

13. Samkeliso ND, Michael TM, Paul KW, Tajudeen OO. 

The Effects of Organic Fertilizers on the Growth and 

Yield of Amaranthus (Amaranthus hybridus L.) Grown in 

a Lath House. Asian J. Advances in Agricultural 

Research 2020;12(1):1-10. 

14. Shukla S, Bhargava A, Chatterjee A, Pandey AC, Kumar 

A. Genetic interrelationship among nutritional and 

quantitative traits in the vegetable amaranth (Amaranthus 

tricolor L.). Crop Breeding and Applied Biotechnology. 

2010;9:16-22.  

15. Toungos MD, Babayola M, Shehu HE, Kwaga YM, 

Bamai N. Effects of Nitrogen Fertilizer on the Growth of 

Vegetable Amaranths (Amaranthus cruensis. L) in Mubi, 

Adamawa State Nigeria. Asian Journal of Advances in 

Agricultural Research 2018;6(2):1-12. 

http://www.thepharmajournal.com/

