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Abstract: The present investigation was conducted to find out the optimum dose of nitrogen and phosphorus for flowering and yield of 
tuberose. Fertilizer requirement of tuberose was studied with 12 treatments comprising four levels of nitrogen (0, 10, 15 and 20 g/m ) and three 2

levels of phosphorus (0, 5 and 10 g/m ). This field experiment was carried out as randomized block design in all possible combinations. All 2

flowering, spike and bulb yield and NPK analysis parameters were significantly influenced with every increase in nitrogen and phosphorus 
dose. Flowering and spike yield in terms of spike length, rachis length, stem diameter, number of florets per spike, number of spike per plot, 
number of spike per hectare significantly increased with increasing nitrogen level up to 20 g/m with phosphorus up to 10 g/m  during both the 2 2

years of study, respectively. Similar trend was observed in various bulb yield parameters viz. number of bulbs per clump, diameter of bulb, 
weight of bulb, bulb yield and nutrient content in plant.
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Tuberose, which is a half-hardy bulbous summer 

flowering perennial ornamental plant, is best suited for 

cultivation in tropical to subtropical and temperate climates. It 

prefers to grow in an open sunny location since shady or 

semi-shady conditions drastically reduce the flower yield. A 

temperature range from 20 to 30°C is considered ideal for the 

cultivation of this crop (Safeena et al 2015). Flowering takes 

place profusely throughout the year under mild climatic 

conditions. The length of the spike and quality of the flowers 

are severely affected at temperature 40°C or above. 

Tuberose although not strictly photosensitive but long-day 

exposure promotes vegetative growth as well as early 

emergence of the first flower spike and increases the flower 

spike length. Tuberose can be grown on varieties of soil 

ranging from sandy loam to a clay loam but it cannot tolerate 

waterlogging conditions even for a short period (Safeena et al 

2015). It can also be successfully grown in saline and alkaline 

soils. However, the soils having a pH range of 6.5 to 7.5 with 

good aeration and drainage are ideal for its cultivation. The 

area under tuberose is about 7.77 thousand hectares with a 

production of 40.22 thousand tonnes of loose flowers and 

13.90 thousand tonnes of cut flowers (NHB 2014). The total 

area under tuberose in Haryana is 103 hectares with a 

production of 13850000 cut spikes (Saxena et al 2014). 

Being constituent of proteins, nucleic acids, chlorophyll, 

nitrogen is essential nutrient required by the plants for their 

growth and development. Patel et al (2017) studied that 

increase in flowers numbers and yield with application of 

nitrogen might be due significantly increased the growth 

parameters, which might have synthesized more plant 

metabolites and ultimately lead to increase in flower 

production. Similarly, an adequate supply of phosphorus is 

associated with rapid and vigorous start to plant, helping to 

initiate bulbs quickly, stimulates flowering of plant. 

Phosphorus enhances the symbiotic nitrogen fixation in 

flower crops and ultimately improved the uptake of nutrients. 

These findings were coincided with the results of Dishaben et 

al (2017) in bird of paradise. Amin et al (2012) observed that 

spike length, spike diameter, rachis length and number of 

flowers per spike were found maximum with the application of 

phosphorus 155 kg/ha in tuberose. Some aspects of the 

production technology of tuberose in agro-climatic conditions 

of Haryana have not been standardized so far. So present 

investigation was conducted to find out the optimum dose of 

nitrogen and phosphorus for flowering and yield of tuberose.

MATERIAL AND METHODS

The study effect of nitrogen and phosphorus on flowering 

and spike yield of tuberose (  L.) cv. Polianthes tuberose

Prajwal was carried out at CCS Haryana Agricultural 

University, Hisar during 2016-17 and 2017-18 to find out the 

optimum dose of nitrogen and phosphorus for flowering and 

yield of tuberose. Twelve treatment combinations comprising 

four levels of nitrogen (0, 10, 15 and 20 g/m ) and three levels 2



of phosphorus (0, 5 and 10g/m ) were tried in randomized 2

block design with three replications. Thus 36 plots were used 

for 12 treatment combinations. The soil of the experimental 

field was sandy loam and clayey in texture, pH 8.10, 7.05, 

E.C. 1.13, 1.40 dSm , organic carbon 0.35, 0.37 % and -1

118.23, 140.23 kg/ha available N, 23.00, 19.00 kg/ha 

available P O , 270.00, 280.00 kg/ha available K O  during 2 5 2 5

both the years of experiment. Experimental field was 

prepared by repeated ploughing and harrowing well in 

advance. First year planting was done on 16  March at 2016-th

17 and in second year the planting was done on 25 February 

during 2017-18. For the first experiment, the bulbs of 3.5 cm 

in diameter were planted and for second experiment, the 

different bulbs size viz. 0.5-1.5, 1.5-2.5 and 2.5-3.5 cm in 

diameter were planted. Before planting the bulbs, one third 

dose of nitrogen as per the treatment along with full dose of 

FYM @ 5 kg/m  and phosphorus and potassium each @ 10 2

g/m  was applied and mixed thoroughly into the soil. The 2

remaining two-third dose of nitrogen was applied in two splits 

first one third at 30 days after planting and second one third at 

60 days after planting. Observations were recorded for 

various flowering, yield, bulb yield and nutrient analysis 

parameters in Tuberose cv. Prajwal. 

RESULTS AND DISCUSSION

Floral and yield parameters: Significant increase in stem 

diameter, spike length, rachis length, number of florets per 

spike, number of spikes per plot and number of spikes per 

hectare with successive increase in nitrogen levels from 0 to 

20 g/m  was observed (Table 1). Maximum spike length, 2

rachis length, stem diameter, number of florets per spike, 

number of spike per plot and number of spikes per hectare 

was recorded when nitrogen was applied @ 20g N/m and 2 

minimum spike length, rachis length, stem  diameter, number 

of florets per spike, number of spike per plot  and number of 

spikes per hectare  was observed in control during both the 

years . The increase in flower yield with increasing nitrogen 

level might be due to the fact that increasing nitrogen level 

enhanced the chlorophyll formation thereby increased 

photosynthesis and synthesis of reserve food material, which 

promoted vegetative growth and increased flower yield 

(Maske et al 2015). Nitrogen plays an important role for 

improvement in yield parameters and in efficient metabolic 

activity which increased the rate of photosynthesis as it 

generates an important role in synthesis of proteins, amino 

acid and chlorophyll enhances the flower and bulb yield 

(Sendhilnathan et al 2019). Dahal et al (2014) also observed 

maximum spike length, rachis length, spike weight and 

number of florets were obtained when nitrogen was applied in 

splits. Similarly, Pal et al (2020) studied that nitrogen applied 

at 200 kg/ha recorded significantly the higher value of spike 

yield/ha in tuberose. The response of phosphorus was non- 

significant on vegetative characters while floral characters 

viz., rachis length and number of florets per spike were 

significant. Stem diameter, spike length, rachis length, 

number of florets per spike, number of spikes per plot and 

number of spikes per hectare increased significantly with 

gradual increase in phosphorus level from 0 to 10 g/m as 2 

(Table 1). Maximum spike length, rachis length, stem 

diameter, number of florets per spike, number of spike per 

plot and number of spikes per hectare was recorded with 10 g 

P O m while minimum spike length, rachis length, stem 2 5
-2 

diameter, number of florets per spike, number of spike per 

plot and number of spikes per hectare was in control during 

both the years, respectively. Similar results were reported in 

gladiolus by Sabastian et al (2017) and Sendhilnathan et al 

(2019) in tuberose. The interaction effect between nitrogen 

and phosphorus levels on Stem diameter, spike length, 

number of florets per spike was found significant while it was 

found non-significant for rachis length, number of spikes per 

plot and number of spikes per hectare. Maximum spike 

length, rachis length, stem diameter , number of florets per 

spike, number of spike per plot  and number of spikes per 

hectare was recorded when nitrogen was applied @ 20 g/m  2

in combination with phosphorus @ 10 g/m over control. 2 

Bulb yield parameters: Maximum Number of bulbs per 

clump, diameter of bulb weight of bulb and bulb yield of 

tuberose was recorded with 20g Nm  while minimum number -2

of bulbs per clump, diameter of bulb, weight of bulb and bulb 

yield was in control during both the years of experiment. 

Increase in number of bulbs per clump and weight and 

diameter of bulb might be due to more nitrogen supply to the 

plant to stimulate the production and export of cytokinins to 

the shoots (Kejkar et al 2015). Rathore et al (2013) also 

observed the increase in bulb yield might be due to better 

availability of nutrients to tuberose plants, which resulted in 

better vegetative growth of plant and more accumulation of 

food in bulbs. Maximum number of bulbs per clump, diameter 

of bulb, weight of bulb and bulb yield  of tuberose was 

recorded with 10 g P O m  while minimum number of bulbs 2 5
-2

per clump, diameter of bulb, weight of bulb  and bulb yield 

was in control during both the years. Amin et al (2012) 

observed in number of side bulbs, bulb diameter and bulb 

yield increased at higher dose of phosphorus, which might be 

due to the production of maximum number of side bulbs with 

larger size in tuberose. The interactional effect between 

nitrogen and phosphorus levels on bulb yield parameters 

was found significant. Maximum number of bulbs per clump, 

diameter of bulb, weight of bulb  and bulb yield of tuberose 

was recorded when nitrogen was applied @ 20g/m  in 2
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combination with phosphorus @ 10 g/m while minimum 2 

number of bulbs per clump, diameter of bulb, weight of bulb 

and bulb yield  was in control. Similar results were reported 

by Kejkar et al (2015) in Ratoon Spider lily and Sendhilnathan 

et al (2019) in tuberose.

Nutrient Content in Leaves

Nitrogen content (%): Maximum nitrogen content in leaves 

was observed when nitrogen was applied @ 20 g/m  over the 2

control where no nitrogen was applied during both the years 

of study, respectively. Similarly, maximum nitrogen content 

was observed in leaves of tuberose supplied with 

phosphorus @ 10 g/m and the minimum nitrogen content 2 

was without the application of phosphorus. The interaction 

between nitrogen and phosphorus significantly affected the 

nitrogen content in leaves of tuberose. Maximum nitrogen 

content was observed in the leaves of tuberose when plants 

were fertilized with nitrogen at 20 g/m along with phosphorus 2 

at 10 g/m  as compare to control , which was not fertilized with 2

nitrogen and phosphorus. 

Phosphorus content (%): 2 Application of nitrogen at 20 g/m

significantly increased the phosphorus content in leaves of 

tuberose and minimum content was with no nitrogen 

application. The maximum phosphorus content was 

observed when phosphorus level was increased up to 10 

g/m and the minimum phosphorus content in leaves of 2 

tuberose was estimated in leaves of tuberose grown without 

phosphorus during both the years, respectively. The 

maximum phosphorus content  was observed in leaves when 

nitrogen and phosphorus were applied @ 20 and 10 g/m  to 2

the plants, whereas, the minimum phosphorus content was 

neither nitrogen nor phosphorus was given to the plants 

during both the years of study, respectively.

Potassium content (%): The maximum potassium content 

in leaves (0.89 and 0.90%) was observed when the nitrogen 

was applied @ 20 g/m , while the minimum (0.84 and 0.86%) 2

was estimated where no nitrogen was applied during both the 

years.    

The application of phosphorus @ 10 g/m significantly 2 

increased the potassium content in leaves (0.87 and 0.88%) 

of tuberose, whereas, minimum (0.87 and 0.87%) was found 

in plots unfertilized with phosphorus. Phosphorus level 0 and 

5 g/m were statistically similar in respect of potassium 2 

content in leaves of tuberose during both the years, 

respectively. The maximum potassium content in leaves of 

tuberose (0.92 and 0.91%) was estimated when the plants 

were supplied with nitrogen @ 20 g and phosphorus @ 10 

g/m , while the minimum potassium content (0.85 and 0.86%) 2

was found in tuberose leaves taken from the plots not 

supplied with nitrogen and phosphorus during both the years. 

The results of present experiment corroborate the findings of 

Kejkar et al (2015) in spider lily. The soil of experimental field 

was medium in available phosphorus. Higher application of 

phosphorus led to show significant response and an increase 

in phosphorus content in leaves of tuberose.

CONCLUSION

From the experiment it is concluded that nitrogen 20 g/m  2

along with phosphorus 10 g/m  seemed to be optimum for 2

better flowering, yield, bulb yield and NPK content in 

tuberose in terms of spike length, rachis length, stem 

diameter, number of florets per spike, number of spike per 

plot and number of spikes per hectare, number of bulbs per 

clump, diameter of bulb, weight of bulb, bulb yield, NPK 

content in leaves of tuberose cv. Prajwal.

REFERENCES
Amin R, Faridujjaman M and Jamal Uddin AFM 2012. Phosphorus 

levels on growth and flowering of tuberose. Bangladesh 
Research Publications Journal 7(4): 324-330.

Anonymous 2014. . National Indian Horticulture Database
Horticulture Board, Gurugram (India).

Subash Dahal, Mishra K, Pun UK, Dhakal DD and Sharma M 2014. 
Evaluation of split doses of nitrogen at different growth stages of 
tuberose (  L.) for improving flowering and Polianthes tuberosa
vase-life. (1): 23-Nepal Journal of Science and Technology 15
30.

Kejkar PK and Polara ND 2015. Effect of N, P and K on growth, bulb 
yield and nutrient content in ratoon spider lily (Hymenocallis 
littoralis Hort Flora Research Spectrum 4 L.) cv. Local. (1): 22-27.

Maske SR, Neha Chopde, Neha Nehare and Sushma Lokhande 
2015. Growth and flowering of Spider Lilyas influenced by 
planting time and nitrogen. (1): 343-346.Plant Archives 15

Patel DK, Chawla SL, Ahlawat TR, Sudha Patil and Patel MA 2017. 
Effect of nitrogen and phosphorus on growth, flowering and yield 
of bird of paradise ( ) under shade net. Strelitzia regina
International Journal of Chemical Studies 5(4): 1498-1500.

Rahore AC and Singh JN 2013. Effect of graded levels of nitrogen on 
production of flower, oil and bulb of tuberose. Hortflora Research 
Spectrum 2(1): 60-63 .

Sabastian KS, Rokolhuu Keditsu, Moyon N, Jonah Dakho and 
Laishram Hemanta 2017. Graded level of phosphorus on growth 
and flowering of gladiolus cv. White ( ). Gladiolus grandifloras
International Journal of Technical Research and Science 2(1): 
62- 64.

Safeena SA, Thangam MS. Priya Devi PS, Desai AR and Singh N P 
2015. . ICAR-Ready Reckoner on Cultivation of Tuberose
Central Coastal Agricultural Research Institute, Ela, Goa, India. 
Technical Bulletin – 50: p 8-9.

Saxena Mamta and Gandhi CP 2014. . Indian Horticulture Database
National Horticulture Board Gurugram (India).

Sendhilnathan R and Manivannan K 2019. Effect of graded levels of 
nitrogen and phosphorus on yield and quality of Tuberose 
(Polianthes tuberosa L.) Annals of Plant and Soil Research 
21(3): 261-264.

Virendra Pal,  Naveen Chandra and Omveer Singh 2020. Growth, 
flowering and bulb yield of Tuberose (Polianthes tuberosa L.) cv. 
Mexican Single as affected by nitrogen and phosphorus under 
varying spacing. South Asian Journal of Food Technology and 
Environment 6(2): 995-998.

Received 02 December, 2022; Accepted 11 February, 2023

140 S. Nain et al


