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Abstract 
The present investigation entitled “Study the effect of integrated nutrient management on growth of Red 

Amaranthus (Amaranthus cruentus L.) Var. Arun.” was carried out during the rabi season of the year 

2020-21 at the College of Horticulture, Rajendranagar, Sri Konda Laxman Telangana State Horticultural 

University.Telangana. The experiment was laid out in Randomized Block Design (RBD) with 16 

treatments replicated thrice. The results revealed that application of 75% RDF + 25% RDN through 

Vermicompost + Azotobactor recorded significantly higher plant height (65.49 cm plant-1), number of 

leaves (26.24 plant-1), leaf area (37.81 cm2 plant-1), total dry matter (8.34 g plant-1) and Growth indices 

like LAI (4.41), AGR (1.74 g plant-1 day-1) and NAR (0.0625 g m-2 day-1), CGR (0.17 g m-2 day-1). 
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Introduction 

Red Amaranth (Amaranthus cruentus L.) a quick growing food crop, belongs to the family 

Amaranthaceae and genus Amaranthus. The genus consists of 60 species of annual herbs, 

which are native of America and are distributed in the tropics, of which 25 species occur in 

India. Mostly four cultivated species of Amaranthus has been reported and they are A. 

hypochondriacus (L), A. cruentus (L.), A. caudatus (L) and A. edulies (L) (Pratap et al., 2010) 

[10]. This crop is cultivated as minor crop in America, Guatemala, Peru, India and Nepal. The 

crop is cultivated both in hilly areas as well as in plains, in the states of Himachal Pradesh, 

Gujarat, Maharashtra and Karnataka. (Patel et al., 2005) [9]. 

Amaranthus is highly adaptable, drought tolerant, pest and disease resistant, fast growing C4 

plant with high yielding potential. It grows well on different types of soil with neutral pH and 

thrives well under water stress condition (Miller et al., 1984) [7]. Red Amaranthus leaves 

contain a unique source of antioxidant pigments, such as betalain, β-xanthin, and β-cyanin 

compared to other leafy vegetables and an excellent source of other antioxidant pigments, such 

as anthocyanins, carotenoids and chlorophylls, and natural antioxidant phytochemicals, such as 

vitamin C, phenolic acids, and flavonoids (Sarker et al., 2018a [12] and 2018b) [13]. It is tolerant 

to abiotic stresses, such as drought and salinity. There are two colors in amaranth, one is red 

and another is green. Red amaranth has more pigments than green amaranth. Its nutritional 

value, taste, and attractive leaf color make them very popular in the Asian continent and the 

globe. Hence, experiment on “Study the effect of integrated nutrient management on growth of 

Red Amaranthus (Amaranthus cruentus L.) Var. Arun.” was conducted at the field unit 

College of Horticulture, Rajendranagar, during 2020-21 

 

Materials and Methods 

The present investigation entitled “Study the effect of integrated nutrient management on 

growth of Red Amaranthus (Amaranthus cruentus L.)Var. Arun.” was carried out during the 

rabi season of the year 2020-21 at the College of Horticulture, Rajendranagar, Sri Konda 

Laxman Telangana State Horticultural University. Telangana. The experiment was laid out in 

Randomized Block Design (RBD) with 16 treatments and three replications viz., T1- control 

(no use of fertilizers), T2 - 100% RDF NPK (75:40:25) Kg/ha, T3- 100% RDN through FYM, 

T4- 100% RDN through Vermicompost, T5 - 75% RDF+25%RDN through FYM, T6 - 75% 

RDF+25% RDN through Vermicompost, T7 -50% RDF+25% RDN through FYM +25% RDN 

through Vermicompost, T8- 75% RDF+25% RDN through FYM+PSB (5Kg/ha), T9-75%  
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RDF+25% RDN through FYM+VAM (5Kg/ha), T10-75% 

RDF + 25% RDN through FYM + Azotobactor (5Kg/ha), T11- 

75% RDF +25% RDN through Vermicompost + PSB, T12- 

75% RDF + 25% RDN through Vermicompost + VAM, T13-

75% RDF + 25% RDN through Vermicompost + 

Azotobactor, T14- 50% RDF + 25% RDN through FYM + 

25% RDN through Vermicompost + PSB (5Kg/ha), T15-50% 

RDF + 25% RDN through FYM + 25% RDN through 

Vermicompost + VAM (5Kg/ha), T16- 50% RDF + 25% RDN 

through FYM + 25% RDN through Vermicompost + 

Azotobactor (5Kg/ha). Plant height in cm was recorded from 

the base of the plant to the tip of the main shoot up to panicle 

initiation and from the base of the plant to the tip of the 

primary panicle after panicle initiation and mean of five was 

presented as plant height. Numbers of fully opened leaves 

from five randomly selected plants were counted and mean 

values were computed. The leaves from the selected plants 

were fed to the leaf area meter and expressed as cm2 per 

plant. Dry matter accumulation was determined for leaves, 

stem and root portion of plant. Randomly selected five plants 

from each treatment were up rooted carefully without 

damaging the roots up to 15 cm depth and partitioned into 

different parts like leaf, stem and root and dried at 65 – 70 °C 

in hot air oven. The completely dried samples were weighed 

and recorded as gram (g) plant-1. These primary data were 

used to estimate the total dry weight plant-1. 

 

Leaf Area Index (LAI) 

Leaf area index (LAI) is defined as an assimilatory surface 

per unit area of land (Williams et al., 1946) [15]. Leaf area 

index was worked out at 30, 45 and 60 days after sowing by 

dividing the leaf area per plant by land area occupied by the 

plant. 

 
  Total leaf area of a plant (cm2) 

LAI = -------------------------------------------------- 
  Ground area occupied by the plant(cm2)       

 

Absolute Growth Rate (AGR) 

Absolute growth rate (AGR) refers to the total growth of a 

plant per unit time. For various growth periods it was worked 

out from the below mentioned formula of Watson (1952) [14] 

and expressed in g per day. 

 
  w2-w1 

 

AGR = ------- g day-1 
  t2-t1 

 

 

Where,  

W2 = Dry matter production per plant (g) at t2  

W1 = Dry matter production per plant (g) at t1 

 t1and t2 = time intervals 

 

Net Assimilation Rate (NAR) 

It is the rate of increase in the dry matter per unit leaf area per 

unit time and expressed as grams per day. It was calculated by 

the formula as suggested by Gregory (1917) [3]. 

 
  (W2 –W1) (loge L2 - loge L1) 

NAR = ------------ x --------------------------- 
  (t2 – t1) 

 (L2 - L1) 

 

Where 

W2 = Dry matter production per plant (g) at t2  

W1 = Dry matter production per plant (g) at t1  

t1and t2 = time intervals  

L1 = Leaf area index (LAI) at time t1  

L2 = LAI at time t2 

 

Crop Growth Rate (CGR) 

Crop growth rate (CGR) for various growth periods was 

worked out from the below given formula of Watson (1952) 
[14] and expressed in g per m2 per day. 

 
  (W2 –W1) 

CGR = ------------- 
  ρ (t2 – t1) 

 

Where  

W2 = Dry matter production per plant (g) at t2 

W1 = Dry matter production per plant (g) at t1  

t1and t2 = time intervals  

P = land area (cm2) 

 

The data collected from the experimental field was analyzed 

statistically following the procedure as described by Gomez 

and Gomez (1984) [4]. The level of significance used in ‘F’ 

and ‘t’ test was P=0.05. Critical differences were calculated 

wherever ‘F’ test was significant. 

 

Results and Discussion 

Growth attributes 

The result revealed that application of 75% RDF + 25% RDN 

through Vermicompost + Azotobactor (T13) recorded 

significantly higher growth attributes like higher plant height 

(65.49 cm), number of leaves (26.24), leaf area (37.81 cm2), 

total dry matter (8.34 g plant-1) at 60 days after sowing and 

which were found on par with application of 50% RDF + 25% 

RDN through FYM + 25% RDN through 

Vermicompost+Azotobactor (T16) and 75% RDF + 25% 

RDN through FYM + Azotobactor (T10). The lower plant 

height (37.78 cm), number of leaves (13.83), leaf area (23.70 

cm2) and total dry matter (3.75 g plant-1) were noted with T1 

treatment control (no use of fertilizers) (Table 1). The higher 

growth attributes like higher plant height and number of 

leaves with application 75% RDF + 25% RDN through 

Vermicompost + Azotobactor were might be due to the 

nutrient applied through inorganic fertilizers gets mineralized 

rapidly and released to the crop uptake with the activity of 

bio-fertilizers and also increased availability of nitrogen in 

soil by the activity of bio-fertilizers. Better growth and 

development observed under high nitrogen rate suggest that 

increasing plant nitrogen to an optimum rate enables the 

plants to produce their potential number of leaves (Bhaskar et 

al., (1996) [2] and Khoja et al., (2004) [5]. Higher leaf area and 

total dry matter were might be due to the higher availability of 

inorganic nutrients to the plants which have accelerated the 

synthesis of chlorophyll and amino acids associated with 

major photosynthetic processes of plant. The availability of 

more photosynthates resulted in higher leaf area and 

ultimately higher dry matter accumulation. Results are in 

accordance with (Law-Ogbomo et al.) (2009) [6]. 

 

Growth indices 

The application of 75% RDF + 25% RDN through 

Vermicompost + Azotobactor (T13) recorded significantly 

higher growth indices like leaf are index (LAI) during 45 

DAS and 60 DAS (3.41, 4.41 respectively), absolute growth 

rate (AGR) between 30 DAS to 45 DAS and 45 DAS to 60 
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DAS (1.03, 1.74 g plant -1day-1 respectively), net assimilation 

rate (NAR) between 30 DAS to 45 DAS and 45 DAS to 60 

DAS (0.055, 0.0625 g m-2day-1respectively) and crop growth 

rate (CGR) between 30 DAS to 45 DAS and 45 DAS to 60 

DAS (0.162, 0.17 g m-2day-1respectively). The lower LAI 

during 45 DAS and 60 DAS (1.37, 1.81 respectively) and 

lower AGR, NAR, CGR, between 30 DAS to 45 DAS and 45 

DAS to 60 DAS (0.51, 0.69 g plant-1day-1, 0.019, 0.028 g m-

2 day-1, 0.056, 0.088 g m-2 day-1 respectively) were 

recorded with T1 treatment control (no use of fertilizers) 

(Table 2). The higher growth indices with application of 75% 

RDF + 25% RDN through Vermicompost + Azotobactor 

might be due to higher nutrient uptake leading to increased 

leaf area and availability of more photosynthetically active 

leaf area for longer period resulted in higher dry matter 

production and availability of active leaves over a period of 

time and active sites of photosynthesis. The results are in 

conformity with the findings of Tabitha et al. (2018) [13], 

Ngoroyemoto et al. (2019) [8] and Arya et al. (2017) [1] who 

have also reported similar results. 
 

Table 1: Plant height, number of leaves, leaf area and total dry matter of Red Amaranthus as influenced by different Integrated Nutrient 

Management 
 

Treatments 
Plant height (cm) at 60 

DAS 

Number of leaves at 60 

DAS 

Leaf area per plant 

(cm2) 

Dry matter accumulation 

(g/plant) 

T1 37.78 13.83 23.70 3.75 

T2 52.02 20.43 30.84 6.34 

T3 39.71 15.43 25.35 4.53 

T4 43.09 15.57 27.74 4.68 

T5 45.92 17.92 28.01 5.90 

T6 47.61 20.04 28.65 6.18 

T7 50.52 20.38 28.75 6.34 

T8 58.69 22.13 32.58 7.05 

T9 54.82 21.38 31.09 6.74 

T10 62.09 24.23 35.44 7.78 

T11 58.72 22.60 32.68 7.32 

T12 56.73 21.85 32.19 6.74 

T13 65.49 26.24 37.81 8.34 

T14 59.72 22.79 33.50 7.60 

T15 57.96 22.11 32.44 6.87 

T16 63.50 25.21 36.59 8.12 

S.Em± 1.91 0.86 1.22 0.62 

CD at 5% 5.54 2.49 3.53 1.81 

 

Table 2: Leaf area index (LAI), absolute growth rate (AGR), Crop growth rate(CGR), net assimilation rate(NAR) per plant of Grain Amaranth 

as influenced by different Integrated Nutrient Management practice 
 

Treatments 
Leaf area index 

Absolute growth rate  

(g/plant/day) 

Net assimilation rate 

 (g/dm2 /day) 

Crop growth rate  

(g/m2 /day) 

45 DAS 60DAS 30-45 DAS 45-60 DAS 30-45 DAS 45-60 DAS 30-45 DAS 45-60 DAS 

T1 1.37 1.81 0.51 0.69 0.0199 0.0281 0.054 0.088 

T2 2.22 2.84 0.64 1.37 0.0400 0.0431 0.119 0.124 

T3 1.80 2.30 0.55 0.73 0.0260 0.0305 0.060 0.093 

T4 1.91 2.35 0.57 0.90 0.0295 0.0363 0.068 0.098 

T5 2.00 2.36 0.61 1.16 0.0318 0.0376 0.094 0.100 

T6 2.05 2.78 0.62 1.23 0.0355 0.0394 0.098 0.105 

T7 2.13 2.78 0.63 1.28 0.0398 0.0411 0.103 0.118 

T8 2.89 3.07 0.74 1.65 0.0442 0.0514 0.135 0.152 

T9 2.25 2.85 0.66 1.39 0.0408 0.0436 0.127 0.138 

T10 3.10 3.27 0.86 1.69 0.0460 0.0546 0.147 0.165 

T11 3.02 3.19 0.77 1.67 0.0442 0.0522 0.136 0.154 

T12 2.48 3.01 0.68 1.42 0.0415 0.0460 0.131 0.139 

T13 3.41 4.11 1.03 1.74 0.0553 0.0625 0.162 0.170 

T14 3.04 3.20 0.82 1.68 0.0444 0.0523 0.136 0.156 

T15 2.85 3.05 0.69 1.63 0.0432 0.0489 0.132 0.147 

T16 3.23 3.70 0.86 1.72 0.0550 0.0584 0.156 0.167 

S.Em± 0.28 0.24 0.05 0.13 0.006 0.005 0.006 0.007 

CD at 5% 0.82 0.72 0.15 0.47 0.018 0.015 0.019 0.020 

 

Conclusion 

From this study, it can be concluded that application of 75% 

RDF + 25% RDN through Vermicompost + Azotobactor has 

realised higher growth parameter (plant height, number of 

leaves, leaf area, total dry matter) and growth indices like 

LAI, AGR, NAR and CGR in Red Amaranthus as compare to 

other treatments. Thus proper management of nutrient 

increased the growth and development of Red Amaranthus. 
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