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Abstract

Marigold (Tagetes patula) is one of the popular annual, herbaceous, attractive flowers. Salicylic acid (SA) is a phenolic phytohor-
mone and is found in plants with roles in plant growth and development, photosynthesis, transpiration, ion uptake and transport. 
This research was conducted to assess the effects of foliar application of salicylic acid on growth and yield of marigold from July 
2019 to November 2019. The research was conducted in the horticulture field of IAAS, Lamjung Campus, Nepal under Randomized 
Complete Block Design with three replications and six treatments viz. (0, 100, 200, 300, 400, 500) ppm of salicylic acid. The marigold 
flowers were harvested when the outer petals unfold nearly perpendicular to the stem. Parameters like plant height, plant width, 
days to flowering, number of flower diameter and total yield were observed and analyzed using SPSS. Greater plant height was found 
on treatment 500 ppm which is statistically on par with 400 ppm and 300 ppm and lowest at 0 ppm. Similarly, plant width is greater 
in 500 ppm while the lowest in 0ppm. Days to flowering were lower in 500 ppm which is statistically similar with 400 ppm, 300 ppm 
and 200 ppm and higher in 0 ppm. Best results were found in 500 ppm with the number of flowers, the diameter of the flower, and 
flower yield. Thus, results revealed that increasing the concentration of salicylic acid increases the production of marigold. 
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Introduction
Marigold (Tagetes species) are hardy annual or perennial orna-

mental crops which belongs to the family Asteraceae [1]. It’s at-
tractive and brilliant color flowers which are the most valuable 
economic part of the plant [2]. Marigold cultivation is flourishing 
and grabbing attention of producers and consumers because of its 
easy cultivation practices, wider adaptability, and shorter duration 
to produce marketable flowers and wide spectrum of color, shape, 
size, excellent shelf life respectively [3]. It’s cultivation help small 
and marginal farmers for their economic upliftment hence known 
as poor man’s crop [4]. They are sold in market as cut flower and 
loose flower. Traditionally, they are used as offering in temples, 
churches and also used in festivals, landscape and beautification. 
They are used as a garland and to offer god and goddess [5]. It is 
also suitable for pot culture, bedding purpose, window boxes, her-

baceous boarder to provide color and fill the space [6]. Generally, 
They are grown almost throughout the year but mainly grown to 
sell in Tihar festival [7]. Marigolds can be grown in a wide variety 
of soils and mild climate is favorable for its luxuriant growth and 
profuse flowering [8]. Marigold production in Nepal doesn’t meet 
the consumer demands. Flowers worth million are imported into 
the country every year. According to Floriculture Association Nepal 
(FAN), 300,000 marigold garlands worth Rs 9 million was imported 
for Tihar festival [9]. Salicylic acid (SA) is a plant hormone which 
act as an antioxidant and play a significant role in regulating certain 
physiological processes in plants such as growth, germination, pho-
tosynthesis and ion absorption and also act as an signaling mole-
cule to various environmental stresses [10]. It acts as the resistance 
to pathogens by inducing the production of pathogenesis-related 
proteins [11]. Marigold is an important flower in flower market 
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and has a greater scope. But sufficient research is not carried out in 
our country. So, to fill the research gap and to increase the flower-
ing this experiment was carried out. 

Objective of the Study
The main objective of this experiment was to observe the effect 

of foliar application of salicylic acid on growth and development of 
marigolds. 

Materials and Methods
The experiment was carried out in horticulture farm in IAAS, 

Lamjung Campus, Sundarbazar in the western mid hills of Nepal 
during 2019. The place is located at sub-tropical climate with sub-
humid type of weather conditions i.e. cold winter, hot summer and 
distinct rainy season. The seedling are imported from Floriculture 
Association of Nepal and transplanted in the prepared field with 50 
x 50 cm2 spacing. Intercultural operations like irrigation and weed-
ing was done as required. Earthing up was done after 25 days of 
transplanting followed by staking with the help of bamboo stick 
when marigold plant attains about 50 - 55 cm height i.e. after 30 
days of transplanting. At the date of 2nd November 2019, flowers 
are harvested and final data was taken. Parameters encompassing 
plant height, plant width, days to flowering, number of flowers, 
flower diameter, and total yield were observed and analyzed by us-
ing SPSS. 

Results and Discussions 

Treatments Plant height 
(cm)

Plant 
width

Days to 
flowering

0ppm 133.67b 11.35c 61.00a

100 ppm 142.75b 14.05b 58.67b

200 ppm 144.62ab 14.05b 55.67bc

300 ppm 146.48ab 14.35ab 54.33bc

400 ppm 148.54ab 16.50a 53.33bc

500 ppm 149.54a 16.61a 51.00c

Significance * ** **

Table 1: Effect of different concentration of Salicylic acid on Plant 
height, plant width and days to flowering. 

Means in column followed by similar letters are not significantly 
different. 

*: Significant at 5% level of significance.

**: Significant at 1% level of significance.

The result revealed that plant height and width of marigold 
flower increased significantly with the foliar application of a suc-
cessive dose of salicylic acid. Maximum value for these was found 
when 500 ppm of salicylic acid was applied whereas minimum 
value was observed in control treatments. The days of flowering is 
decreased significantly and the lowest days of flowering was found 
in 500 ppm of foliar application while the maximum was in 0 ppm. 

Plant height 

SA application increases the plant height because of increased 
rubisco chemical action and photosynthetic activity [12]. SA causes 
plant growth to increase with increasing cell division in both stem 
and roots, thus increasing plant height under greenhouse and field 
conditions [13]. 

Plant width 

The increase in plant spread with salicylic application might be 
due to the vegetative growth as salicylic acid synthesizes protein 
called kinase which helps in division and differentiation of cells 
[14]. 

Days of flowering

Decrease in flowering days in plants due to the foliar applica-
tion of salicylic acid may be attributed to the role of plant hormone 
including jasmonic acid, ethylene, and auxin [15]. SA increases the 
endogenous bioactive GA content in the response and changes 
the hormonal status of the plant which results in early flowering 
[16,17]. 

Treatments Number of 
flower

Flower 
diameter

Flower 
yield

0 ppm 1.43b 4.70b 234.71c

100 ppm 1.83b 4.80b 256.67c

200 ppm 1.83b 4.83b 278.67c

300 ppm 2.87ab 5.20ab 328.54b

400 ppm 3.67ab 5.40ab 375.23b

500 ppm 4.42a 5.76a 428.67a

Significance * * **

Table 2: Effect of different concentration of salicylic acid on  
number of flowers, flower diameter and flower yield. 

Means in column followed by similar letters are not significantly 
different. 

*=significant at 5% level of significance. 

**= significant at 1% level of significance.
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Number of flower 

It was observed that maximum number of flowers was found on 
500 ppm (4.42), which is statistically at par with 400 ppm. Mini-
mum number of flowers was found on 0 ppm (7.33), statistically at 
par with 100 ppm and 200 ppm. Maximum number of flowers was 
obtained at high concentrations of salicylic acid however minimum 
in number were obtained at control treatment due to an increase 
of photosynthetic rate that leads to maturity of leaves. Foliar ap-
plication of SA has influence on plant growth and the net photosyn-
thesis rate which is positively associated with the crop yield [18]. 

Flower diameter 

The data regarding flower diameter as affected by different SA 
concentrations was collected and analyzed. Result revealed that 
the maximum diameter was observed in 500 ppm (5.76 cm), which 
is statistically at par with 400 ppm and 300 ppm. Minimum diam-
eter was found in 0 ppm (4.7 cm). Flower diameter is greater at 
higher concentration of salicylic acid as compared to control and 
low concentration of salicylic acid. Salicylic acid has positive effect 
on photosynthesis which results higher amount of carbohydrate in 
leaves and stem due to this flower size increases. The synergism 
between SA and auxins may also results higher flower diameter. 
SA has positive effect on flower size as it changed the biophysical 
properties of cell wall [19]. 

Flower yield

The result suggests that application of 500 ppm concentrations 
of salicylic acid has positive effect of yield of marigold. The yield of 
marigold was lower in 0 ppm or control treatments. Flower induc-
ing and regulating activities of salicylic acid has been well known 
for a long time [20]. 

Salicylic acid intensified the net photosynthetic rate, internal 
CO2 concentration and water use efficiency which ultimately influ-
ence the final yield [21]. Salicylic acid has positive effect on growth 
and yield of plant as it influences the plant hormones. 

Salicylic acid has well-known roles in photosynthetic param-
eters and plants water relations and it enhances the yield [22]. 

Conclusion
Various parameters like plant height, plant width, days to flow-

ering, number of flowers, flower diameter, and total yield were ob-
served and the effect of treatment on all parameters were found 
to be significant and revealed that maximum number of flowers 
(4.42) was recorded at plants sprayed with 500 ppm of salicylic 

acid which is statistically at par with 400 ppm and 300 ppm where-
as minimum (1.43) was found in controlled. Considering the excel-
lence in all the parameters in the study, it exhibited that with the 
increasing the foliar application of salicylic acid there is an increas-
ing tendency in the growth and flowering attributing characters 
of marigold. Hence, results revealed that increasing concentration 
of salicylic acid increases the number and yield of flower. This re-
search can be extended further to study all flowering attributes, 
and post-harvest technologies. 

Bibliography
1. Tropicos (2017). 

2. M Netam GS and Abhilash Shukla. “The growth performance of 
marigold (Tagetes erecta L.) Under Chhattisgarh plains agro-
climatic condition”. Phytojournal (2019). 

3. Arora JS. “Marigold”. In: Commercial flowers. TK Bose and LP 
Yadav (editions.), Naya Prokash, India (1998): 713-731. 

4. Adhikari D and U Pun. “Response of marigold (Tagetes erecta) 
varieties to winter planting in Chitwan, Nepal”. In: Proceed-
ings of the 7th National Horticulture Seminar, 1214 June 2011, 
Khumaltar, Lalitpur, Nepal (2011): 216-220. 

5. Pun UK. “Commercial cut flower production in Nepal and sta-
tus of four important cut flowers”. Journal of Institute of Agri-
culture and Animal Sciences 25 (2004): 17-21. 

6. Yadav KS., et al. “Effect of growth promoting chemicals on 
growth, flowering and seeds attributes in marigold”. Annals of 
Plant and Soil Research 17.3 (2015): 253-256.

7. Shaw KP. “Nepal Trek: A Woman Alone”. Book Whirl Publish-
ing, San Francisco (2014). 

8. Khanal B. “Effects of Growing Conditions of Marigold in Ilam 
District, Nepal”. American Journal of Plant Sciences 5 (2014): 
3389-3395. 

9. My Reublica (2017). 

10. Hayat S., et al. “Salicylic acid: biosynthesis, metabolism and 
physiological role in plants”. Salicylic acid: A plant hormone 
(2007): 1-14. 

11. Sahu GK. “Salicylic acid: Role in plant physiology and stress 
tolerance”. Journal Molecular Physiology of Osmotic Stress in 
Plants (2013). 

12. Abdul Basit., et al. “Salicylic acid an emerging growth and flow-
er inducing hormone in marigold (Tagetes sp. L.)”. Pure and Ap-
plied Biology 7.4 (2019): 1301-1308. 

05

Effect of Foliar Application of Salicylic Acid in Marigold

Citation: Samir Poudel and Nisha Subedi. “Effect of Foliar Application of Salicylic Acid in Marigold”. Acta Scientific Agriculture 4.12 (2020): 03-06.

http://www.tropicos.org
https://www.phytojournal.com/archives/?year=2019&vol=8&issue=2S&ArticleId=7258
https://www.phytojournal.com/archives/?year=2019&vol=8&issue=2S&ArticleId=7258
https://www.phytojournal.com/archives/?year=2019&vol=8&issue=2S&ArticleId=7258
https://www.academia.edu/40598205/Response_of_Marigold_Tagetes_erecta_Varieties_to_Winter_Planting_in_Chitwan_Nepal
https://www.academia.edu/40598205/Response_of_Marigold_Tagetes_erecta_Varieties_to_Winter_Planting_in_Chitwan_Nepal
https://www.academia.edu/40598205/Response_of_Marigold_Tagetes_erecta_Varieties_to_Winter_Planting_in_Chitwan_Nepal
https://www.academia.edu/40598205/Response_of_Marigold_Tagetes_erecta_Varieties_to_Winter_Planting_in_Chitwan_Nepal
https://www.researchgate.net/publication/272871626_Commercial_Cut_Flower_Production_in_Nepal_and_Status_of_Four_Important_Cut_Flowers
https://www.researchgate.net/publication/272871626_Commercial_Cut_Flower_Production_in_Nepal_and_Status_of_Four_Important_Cut_Flowers
https://www.researchgate.net/publication/272871626_Commercial_Cut_Flower_Production_in_Nepal_and_Status_of_Four_Important_Cut_Flowers
https://www.researchgate.net/publication/276498328_Effects_of_Growing_Conditions_of_Marigold_in_Ilam_District_Nepal
https://www.researchgate.net/publication/276498328_Effects_of_Growing_Conditions_of_Marigold_in_Ilam_District_Nepal
https://www.researchgate.net/publication/276498328_Effects_of_Growing_Conditions_of_Marigold_in_Ilam_District_Nepal
https://link.springer.com/chapter/10.1007%2F1-4020-5184-0_1
https://link.springer.com/chapter/10.1007%2F1-4020-5184-0_1
https://link.springer.com/chapter/10.1007%2F1-4020-5184-0_1
https://www.frontiersin.org/articles/10.3389/fpls.2015.00462/full
https://www.frontiersin.org/articles/10.3389/fpls.2015.00462/full
https://www.frontiersin.org/articles/10.3389/fpls.2015.00462/full
https://www.researchgate.net/publication/331198231_Salicylic_acid_an_emerging_growth_and_flower_inducing_hormone_in_marigold_Tagetes_sp_L
https://www.researchgate.net/publication/331198231_Salicylic_acid_an_emerging_growth_and_flower_inducing_hormone_in_marigold_Tagetes_sp_L
https://www.researchgate.net/publication/331198231_Salicylic_acid_an_emerging_growth_and_flower_inducing_hormone_in_marigold_Tagetes_sp_L


13. Martin-Mex R., et al. “Positive effect of salicylates on the flow-
ering of African violet”. Scientia Horticulturae 103 (2005): 
499-502. 

14. Munns R. “Comparative physiology of salt and water stress”. 
Plant Cell and Environment 25.2 (2002): 239- 250. 

15. Vlot AC., et al. “Salicylic acid, a multifaceted hormone to com-
bat disease”. Annual Review of Phytopathology 47 (2009): 177-
206. 

16. Mukherjee D and Kumar R. “Kinetin regulates plant growth 
and biochemical changes during maturation and senescence 
of leaves, flowers, and pods of Cajanus cajan (L.)”. Biologia 
Plantarum 50 (2007): 80-85.

17. Kim YH., et al. “Exogenous application of plant growth regu-
lators increased the total flavonoid content in Taraxacum of-
ficinale (Wigg)”. African Journal of Biotechnology 8 (2009): 
5727-5732. 

18. Arfan M., et al. “Does exogenous application of salicylic acid 
through the rooting medium modulate growth and photo-
synthetic capacity in two differently adapted spring wheat 
cultivars under salt stress?” Journal of Plant Physiology 164.6 
(2007): 685-694.

19. Padmapriya S and Chezhiyan N. “Influence of Gibrellic acid 
and certain other chemicals on flowering character of chry-
santhemum cultivars-1”. South Indian Horticulture 50.4-6 
(2002): 437-443. 

20. Rivas-San Vicente M and J Plasencia. “Salicylic acid beyond de-
fense: its role in plant growth and development”. The Journal 
of Experimental Botany 62 (2011): 3321-3338. 

21. Fariduddin Q., et al. “Salicylic acid influences net photosyn-
thetic rate, carboxylation efficiency, nitrate reductase activity, 
and seed yield in Brassica juncea”. Photosynthetica 41 (2003): 
281-284. 

22. Shakirova FM. “Role of hormonal system in the manifestation 
of growth promoting and anti-stress action of salicylic acid”. In 
Salicylic Acid: A Plant Hormone, Springer Netherlands (2007): 
69-89. 

• Prompt Acknowledgement after receiving the article
• Thorough Double blinded peer review
• Rapid Publication 
• Issue of Publication Certificate
• High visibility of your Published work

Assets from publication with us

Website: www.actascientific.com/
Submit Article: www.actascientific.com/submission.php 
Email us: editor@actascientific.com
Contact us: +91 9182824667 

06

Effect of Foliar Application of Salicylic Acid in Marigold

Citation: Samir Poudel and Nisha Subedi. “Effect of Foliar Application of Salicylic Acid in Marigold”. Acta Scientific Agriculture 4.12 (2020): 03-06.

https://www.researchgate.net/publication/223240606_Positive_effect_of_salicylates_on_the_flowering_of_African_violet
https://www.researchgate.net/publication/223240606_Positive_effect_of_salicylates_on_the_flowering_of_African_violet
https://www.researchgate.net/publication/223240606_Positive_effect_of_salicylates_on_the_flowering_of_African_violet
https://onlinelibrary.wiley.com/doi/full/10.1046/j.0016-8025.2001.00808.x
https://onlinelibrary.wiley.com/doi/full/10.1046/j.0016-8025.2001.00808.x
https://www.annualreviews.org/doi/10.1146/annurev.phyto.050908.135202
https://www.annualreviews.org/doi/10.1146/annurev.phyto.050908.135202
https://www.annualreviews.org/doi/10.1146/annurev.phyto.050908.135202
https://link.springer.com/article/10.1007/s10535-007-0016-x
https://link.springer.com/article/10.1007/s10535-007-0016-x
https://link.springer.com/article/10.1007/s10535-007-0016-x
https://link.springer.com/article/10.1007/s10535-007-0016-x
https://www.ajol.info/index.php/ajb/article/view/66045
https://www.ajol.info/index.php/ajb/article/view/66045
https://www.ajol.info/index.php/ajb/article/view/66045
https://www.ajol.info/index.php/ajb/article/view/66045
https://www.researchgate.net/publication/6901648_Does_exogenous_application_of_salicylic_acid_through_the_rooting_medium_modulate_growth_and_photosynthetic_capacity_in_two_differently_adapted_spring_wheat_cultivars_under_salt_stress
https://www.researchgate.net/publication/6901648_Does_exogenous_application_of_salicylic_acid_through_the_rooting_medium_modulate_growth_and_photosynthetic_capacity_in_two_differently_adapted_spring_wheat_cultivars_under_salt_stress
https://www.researchgate.net/publication/6901648_Does_exogenous_application_of_salicylic_acid_through_the_rooting_medium_modulate_growth_and_photosynthetic_capacity_in_two_differently_adapted_spring_wheat_cultivars_under_salt_stress
https://www.researchgate.net/publication/6901648_Does_exogenous_application_of_salicylic_acid_through_the_rooting_medium_modulate_growth_and_photosynthetic_capacity_in_two_differently_adapted_spring_wheat_cultivars_under_salt_stress
https://www.researchgate.net/publication/6901648_Does_exogenous_application_of_salicylic_acid_through_the_rooting_medium_modulate_growth_and_photosynthetic_capacity_in_two_differently_adapted_spring_wheat_cultivars_under_salt_stress
https://pubmed.ncbi.nlm.nih.gov/21357767/
https://pubmed.ncbi.nlm.nih.gov/21357767/
https://pubmed.ncbi.nlm.nih.gov/21357767/
https://link.springer.com/article/10.1023/B:PHOT.0000011962.05991.6c
https://link.springer.com/article/10.1023/B:PHOT.0000011962.05991.6c
https://link.springer.com/article/10.1023/B:PHOT.0000011962.05991.6c
https://link.springer.com/article/10.1023/B:PHOT.0000011962.05991.6c
https://www.researchgate.net/publication/227161978_Role_of_Hormonal_System_in_the_Manifestation_of_Growth_Promoting_and_Antistress_Action_of_Salicylic_Acid
https://www.researchgate.net/publication/227161978_Role_of_Hormonal_System_in_the_Manifestation_of_Growth_Promoting_and_Antistress_Action_of_Salicylic_Acid
https://www.researchgate.net/publication/227161978_Role_of_Hormonal_System_in_the_Manifestation_of_Growth_Promoting_and_Antistress_Action_of_Salicylic_Acid
https://www.researchgate.net/publication/227161978_Role_of_Hormonal_System_in_the_Manifestation_of_Growth_Promoting_and_Antistress_Action_of_Salicylic_Acid

	_GoBack

