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Abstract 

The objective of this study was to find out the best level of Micro-nutrient on plant growth 

and flower yield of Calendula (Calendula officinalis L.) and to work out the economics of 

different treatments. Under Prayagraj Agro-climatic condition” cv. Calypso II in the 

Department of Horticulture, Sam Higginbottom University of Agriculture Technology and 

Sciences, Prayagraj, (U.P.), India. during the winter season November, 2021 to February, 

2022. The experiment was conducted in Randomized Block Design (RBD), with ten 

treatments of different level of Micronutrients (Copper, Zinc and Manganese), with thrice 

replicated. The treatment T7 (0.2% Manganese + RDF) found best in term of plant growth 

and yield with high benefit cost ratio of Calendula followed by treatment T8 (0.4% 

Manganese + RDF) where as minimum Plant growth, flower yield and Cost Benefit Ratio 

was recorded in treatment T0 (Control + RDF). 

Keywords: Benefit cost ratio, Calendula, Copper, Flower yield, Growth, Manganese, Micro-
nutrient, Zinc. 

 

INTRODUCTION:-  

Calendula (Calendula officinalis L.), the pot marigold, common marigold or Scotch 

marigold is a plant in the genus Calendula of the family Asteraceae. Although its lengthy 

history of cultivation renders its specific origin obscure, it is most likely native to southern 

Europe and may have garden origins, and it may possibly be of garden origin. Additionally, it 

has spread significantly throughout other warm temperate parts of the world and farther north 

in Europe (north to southern England). 

An annual plant called calendula (Calendula officinalis L.) with beautiful yellow or orange 

daisy-like blossoms. When the blooms have fully bloomed, they are plucked and dried for use 

as a culinary or medicinal herb. You may use the complete flower head or only the petals. 

The seeds may be used to produce industrial oil, while the blooms can be used to extract 

absolute oil. It may be direct-seeded in the field and begins to blossom in approximately two 

months. Calendula takes a while to harvest since it takes a long time for the blooms to 

develop and mature individually. 



The amount of flowers produced is influenced by a variety of factors that are directly relevant 

to the plant's uptake of nutrients. Similar to people, plants need certain nutrients to develop, 

grow, and finish their life cycle. A balanced amount of nutrients should be given to the 

plants, trying to take care not to over- or under-fertilize. The classification of nutrients into 

major (N, P, K), secondary (Ca, mg, S, Cl, Na), and micro-nutrients is based on how 

important they are to plants (Fe, Zn, Mn, Cu, Mo, B, Co). 

MATERIALS AND METHODS:- 

A field experiment entitled "Effect different level of Micro-nutrients on plant growth and 

flower yield of Calendula (Calendula officinalis L.) Under Prayagraj agro-climatic condition" 

was conducted is randomized block design (RBD) with 10 treatments with 3 replications at 

Departmental research field of Department of Horticulture, Sam Higginbottom University of 

Agriculture, Technology and Sciences, during November, 2021 to February, 2022. The seeds 

of the Calendula flower are collected from the Sakata Seed India (P) Ltd. seed company, 

Gurugram, Haryana.  

Statistical Analysis 

The data were analysed in randomized block design as per procedure of Cochran and 

Cox (1959). Interpretation of results was made on the basis of “F” test and critical 

difference at 0.05 probability calculated to compare the treatments. 

Table 1: Treatment details 

Treatment Treatment combinations 
T0 Control (RDF) 
T1 0.2% Copper + RDF 
T2 0.4% Copper + RDF 
T3 0.6% Copper + RDF 
T4 0.2% Zinc + RDF 
T5 0.4% Zinc + RDF 
T6 0.6% Zinc + RDF 
T7 0.2% Manganese + RDF 
T8 0.4% Manganese + RDF 
T9 0.6% Manganese + RDF 

Results and Discussion 

The result of the experiment has been presented under the following heading. 



A. Vegetative growth parameters:  

The treatment T7 has recorded maximum performance in all the parameters at 20, 40 and 60 

days respectively in ten treatments follows plant height (10.13, 14.39 and 18.21 cm.), plant 

spread (6.40, 17.20 and 30.60 cm2.), number of leaves (11.93,  26.27 and 60.13), number of 

branches per plant (3.13, 7.47 and 19.27). The second performance was recorded by T8 

follows plant height (9.87, 14.18 and 17.82 cm.), plant spread (5.87, 17.13 and 30.20 cm2.), 

number of branches (2.67, 7.27 and 19.00), number of leaves (10.87, 25.20 and 59.47). The 

minimum number of reading observed in T3 as plant height (9.87, 13.46 and 16.76 cm.), 

number of branches (1.80, 6.67 and 17.07), and T0 as number of leaves (8.67, 25.67 and 

53.27), plant spread (5.13, 15.53 and 27.40 cm2.) shown in the table 2, Similar results were 

finding Mn (0.30%) by Abou-Sreea et al., (2016) in Calendula plants. 

B. Flowering parameters: 

The treatment T7 has recorded maximum performance in all the parameters as follows flower 

diameter (6.03 cm.), weight of single flower (5.03 g.) and minimum number of days required 

for first flower bud emergence from planting (37.53 days). The second performance was 

recorded T8 as follows in flower diameter (5.96 cm.), weight of single flower (4.97g.), 

minimum number of days required for flower bud emergence from planting (37.87 days). The 

minimum number of reading observed in T0 as weight of single flower (4.13 g.) and number 

of days required for first bud emergence was maximum (41.67 days), as well as T3 was 

recorded minimum flower diameter (5.20 cm.) shown in the table 3, Similar results were 

finding by Abou-Sreea et al., (2016) in Calendula plants. 

C. Yield parameters: 

The treatment T7 has recorded maximum performance in all the parameters as follows flower 

yield per plant (200.82 g.), flower yield per plot (1.20 kg.), flower yield per hectare (22.49 t.) 

and maximum record total number of flower/plant (39.87). The second performance was 

recorded by T8 as follows flower yield per plant (190.86 g.), flower yield per plot (1.14 kg.), 

flower yield per hectare (21.37 t.), total Number of flower/plant (38.43). The minimum 

number of reading observed in T0 flower yield per plant (122.21 g.), flower yield per plot 

(0.73 kg.), flower yield per hectare (13.68 t.), total number of flower/plant (29.57) shown in 

the table 3. Hiller (1995) and Walworth (1998) in separate investigation reported that yield 

and quality of potato increased with foliar applications of micronutrients such as manganese. 

Result were also finding by M. H. Rashed et al., (2019) in Agricultural crop. 

D. Economics of Cultivation: 



Maximum Gross return, net returns and cost benefit ratio from flowers was found in the T7 

Maximum gross returns (Rs. 674700,00), Net Return (Rs. 389203,00) and Cost Benefit Ratio 

(1:2.36) followed by T8 with gross return (Rs. 641100.00), net return (Rs. 345103.00) and 

cost benefit ratio (1:2.16) where as minimum Gross return (Rs. 410400.00) in T0 and Net 

return (Rs. 123103.00), Cost benefit ratio (1:1.39) was recorded in treatment T3, shown in the 

table 3. 

 
Table 2: Effect different level of Micro-nutrients on Vegetative growth parameters of 
Calendula (Calendula officinalis L.) 
  

Treatment 
Symbol 

Plant Height (cm) Number of 
Leaves/Plant Plant Spread (cm) 

Number of 
primary 

branches/plant 
20 

DAS 
40 

DAS 
60 

DAS 
20 

DAS 
40 

DAS 
60 

DAS 
20 

DAS 
40 

DAS 
60 

DAS 
20 

DAS 
40 

DAS 
60 

DAS 
T0 9.11 13.80 18.04 8.67 25.67 53.27 5.13 15.53 27.40 2.13 6.67 16.93 

T1 9.24 12.68 15.75 9.13 25.13 52.73 5.27 15.13 26.93 2.13 6.67 16.80 

T2 9.87 13.46 16.76 8.73 24.73 53.80 5.47 15.67 27.47 2.07 6.60 16.80 

T3 9.80 12.35 14.98 9.33 25.13 55.47 5.27 14.80 25.73 1.80 6.67 17.07 

T4 9.56 13.39 16.36 8.53 24.73 52.07 5.60 15.20 26.53 2.13 6.67 16.80 

T5 9.43 12.78 17.07 9.20 26.27 54.47 5.27 14.73 26.60 2.13 6.80 18.07 

T6 9.43 12.88 15.83 9.13 25.27 54.60 5.40 14.53 25.07 1.87 6.60 17.53 

T7 10.13 14.39 18.21 11.93 26.27 60.13 6.40 17.20 30.60 3.13 7.47 19.27 

T8 9.87 14.18 17.82 10.87 25.20 59.47 5.87 17.13 30.20 2.67 7.27 19.00 

T9 9.42 13.87 16.37 10.73 26.80 58.53 5.87 16.93 29.40 2.53 7.13 18.87 

F-Test S S S S S S S S S S S S 

S.Ed(±) 0.29 0.56 0.93 0.53 0.64 2.61 0.09 0.93 1.26 0.12 0.28 0.91 

C.V. 3.69 5.17 6.83 6.70 3.05 5.77 2.00 7.25 5.60 6.74 5.09 6.27 
C.D. at 

5% 0.61 1.19 1.96 1.11 1.34 5.49 0.19 1.95 2.65 0.26 0.60 1.90 

 
 
 

Table 3: Effect different level of Micro-nutrients on earliness of flowering, flower yield and 
Benefit cost ratio of Calendula (Calendula officinalis L.) 

Treatme
nt 

Symbol 

Number 
of days 

required 
for first 
flower 

Flower 
diamet
er (cm.) 

Fresh 
weigh

t of 
flowe
r (g.) 

Total 
Number of 
flowers/pla

nt 

Flower 
yield/pla

nt (g.) 

Flowe
rs 

yield/p
lot 

(kg.) 

Flowe
r 

Yield 
(t./ha) 

Net 
return 

(₹) 

Cost 
Benefi
t ratio 

Fig 1: Graphical representation of Vegetative growth parameters of Calendula. 



bud 
emergenc

e 

T0 41.67 5.47 4.13 29.57 122.21 0.73 13.68 135403 1:1.49 
T1 40.67 5.53 4.50 32.07 144.13 0.86 16.14 197203 1:1.69 
T2 40.67 5.33 4.30 31.47 135.46 0.81 15.17 156103 1:1.52 
T3 41.33 5.20 4.23 30.56 129.30 0.77 14.47 123103 1:1.39 
T4 39.67 5.43 4.50 34.33 154.37 0.92 17.28 233503 1:1.82 
T5 40.00 5.70 4.27 36.66 156.50 0.93 17.52 230803 1:1.78 
T6 40.33 5.83 4.17 35.23 146.85 0.87 16.44 188503 1:1.62 
T7 37.53 6.03 5.03 39.87 200.82 1.20 22.49 389203 1:2.36 
T8 37.87 5.96 4.97 38.43 190.86 1.14 21.37 345103 1:2.16 
T9 38.67 5.93 4.87 36.67 178.70 1.07 20.01 293803 1:1.95 

F-Test S S S S S S S   
S.Ed(±) 0.76 0.26 0.24 0.71 9.46 0.05 1.06   

C.V. 2.34 5.68 6.45 2.55 7.43 7.41 7.43   
C.D. at 

5% 1.60 0.55 0.50 1.46 19.34 0.11 2.16   

 

Conclusion 

Based on the present experimental results obtained it is concluded that the treatment T7 (0.2% 
Manganese + RDF) found best in term of Plant Growth, flower yield, Gross return, Net return 
and Cost benefit ratio of Calendula followed by treatment T8 (0.4% Manganese + RDF) 
where as minimum obtained recorded in treatment T0 (Control + RDF). 

 

COMPETING INTERESTS  

Authors have declared that no competing interests exist 

References 

1. Abou-Sreea, A. I. B. Supplying Calendula Plants with Some Micronutrients as Foliar 
Spray under Egyptian Soils Features, International Journal of PharmTech Research 
(2016); Vol.9, No.12, pp 97-108,  

2. Ahmad, I., Qasim, M. Growth,yield and quality of Rosa hybrida L. as influenced by 
various micronutrients. Pakistan. Journal of Agricultural Science, (2010); 47: 1, 5-12. 

3. Bashir, A.B., Ahmad. Efficacy of foliar application of micro nutrients on growth and 
flowering of Gerbera jamesonii L. University journal of Agricultural. Research., 
(2013) 1(4): 145-149.  

4. Balakrishnan, V. Effect of micronutrients on flower yield and xanthophylls content of 
African marigold (Tagetus erecta L.). M.Sc. Thesis submitted to Tamil Nadu 
Agricultural University, Coimbatore; (2005).  



5. Chattopadhayay, M.K. Das, Effect of foliar application of zinc, copper and iron on 
yield and quality of Gladiolus grandiflorus cv. Mirela. Journal of Intra cademicia, 
(2001); 5(3): 300-303. 

6. Dashora, R.M. and Verma, P. Effect of growth retardants and micronutrients on 
growth and yield of African marigold (Tagetes erecta L.) cv. Pusa Basanti. Science 
Horticulture, (2004); 9: 213-218. 

7. Ganga, M., Jagadeeswari. Response of chrysanthemum cv. CO.1 to the application of 
micronutrients. Journal of Ornamental Horticulture, (2008); 11(3): 220-223. 

8. Gajendra Singh*, S.Sarvanan, Effect of Different Micronutrients on Plant Growth, 
Yield and Flower Bud Quality of Broccoli (Brassica Oleracea Var. Italica), Current 
Agriculture Research Journal (2017); Vol. 5(1), 108-115. 

9. Kumar, P. N., Misra. Effect of micronutrient sprays on growth and flowering of 
chrysanthemum, Indian Journal Agricultural Sciences, (2009) 79(6): 426-428. 

10. Sayed Roholla Mousavi, A General Overview On Manganese (Mn) Importance For 
Crops Production Australian Journal of Basic and Applied Sciences, (2011); 5(9): 
1799-1803,  

11. Singh S., Deepanshu and Fatmi U. Effect of micro-nutrients on plant growth and 
flower yield of calendula (Calendula officinalis L.) cv. Doppio under Prayagraj agro-
climatic condition. Pharma Innovation (2019);8(7):137-140. 

12. Swarnima and Saravanan SS. Effect of micro nutrients on plant growth and flower 
yield of calendula (Calendula officinalis L.) var. Bon Bon. Journal of Pharmacognosy 
and Phytochemistry (2020); 9(6): 874-876. 

 


