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Effect of integrated nutrient management on growth and bulb parameters of tuberose (Polianthes tuberosa L.) cv. Prajwal	Comment by Chandan De: The Research location should be included in title like, ……….in north east Himalayan region. The name of the variety in title is not recommended





.     
.
              . 
                     
	.
..


.

____________________________________________________________________________________________

*Corresponding author: Email: XYZ@ABC.COM


ABSTRACT 

	The present investigation entitled “Effect of integrated nutrient management on growth and bulb parameters of tuberose (Polianthes tuberosa L.) cv. Prajwal.” was conducted during the year 2022-2023 and 2023-2024 in the Experimental farm at Department of Horticulture, SAS, Nagaland University, Medziphema Campus, Nagaland. The trial was laid out in randomized block design consisting of twelve treatments with three replications. The treatments include a combination of recommended doses of fertilizers along with the organic manures such as the farm yard manure, vermicompost, poultry manure, forest soil, and humic acid. Among the various treatments, the plants receiving a combination of 75 % RDF + Vermicompost @ 5 t ha-1 (T4) was found to be best in all the vegetative and bulb parameters, viz., minimum days to sprouting (9.23), maximum number of leaves per plant (23.78), length of leaves (47.96 cm), plant height (56. 94 cm), number of side shoot per plant (6.05), number of bulbs per plant (2.95), number of bulblets per plant (18.20), bulb diameter (3.82 cm), bulb weight (81.52 g), bulblet weight (122.85g) and bulb yield (26.73 t/ ha). It is concluded and recommended that 75 % recommended dose of fertilizer and @ 5 t ha-1 vermicompost should be applied for significant results of vegetative growth and bulb yield in tuberose.	Comment by Chandan De: Don’t need to re-enter title here.  	Comment by Chandan De: Always use “the” before superlative words	Comment by Chandan De: Please use “along with” against “and”
.
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1. INTRODUCTION 
Tuberose (Polianthes tuberosa L.), popularly known as Rajanigandha is an ornamental bulbous plant belonging to the family Amaryllidaceae. It was originated in Mexico and grown on large scale in Asia. It is one of the most important commercial bulbous ornamentals of sub-tropical and tropical areas and is always in great demand for its attractive and fragrant spikes as well as for producing its loose flowers. Because of its prettiness, elegance and sweet pleasant fragrance, it holds very selective and special position to flower loving. It has a great economic potential for loose and cut flower trade and essential oil industry (Alan et al., 2007). Apart from ornamental value, tuberose is extensively utilized in medicines for headache, diarrhoea, rheumatism and allied pains (Kusuma, 2000).
Tuberose is a gross feeder and requires a large quantity of NPK, both in the form of organic and inorganic fertilizers. INM helps in maintaining or enhancing soil productivity through a balanced use of fertilizers combined with organic and inorganic sources of plant nutrients, improving the stock of plant nutrients in the soils and improve the efficiency of plant nutrients, thus, limiting losses to the environment (Tomar et al. 2024, Mondal et al. 2024). In the present investigations, studies have been made to know the effect of integrated nutrient management on the growth and bulbs of Tuberose (Polianthes tuberosa L.) cv. Prajwal.

2. material and methods 
[bookmark: _Hlk184912182][bookmark: _Hlk184912376][bookmark: _Hlk184912546][bookmark: _Hlk184912720][bookmark: _Hlk184912918]The experiment was carried out in the Experimental farm, Department of Horticulture, School of Agricultural Sciences (SAS), Nagaland University, Medziphema campus, Nagaland during the consecutive years 2022-2023 and 2023-2024. The trial was laid out in randomized block design consisting of twelve treatments with three replications. Bulbs of tuberose cv. Prajwal were planted in a spacing 30 cm × 30 cm. the different treatment were T1 Control (RDF N200P200K150kg/ha), T2 (75% RDF + FYM at 10 t /ha),  T3 (50% RDF + FYM at 20 t /ha),  T4 (75% RDF + Vermicompost at 5 t /ha), T5 (50% RDF + Vermicompost at 10t /ha), T6 (75% RDF + Poultry manure at  2 t /ha), T7 (50% RDF + Poultry manure at  4 t /ha), T8 (75% RDF + forest soil at 10 t /ha) T9 (50% RDF + forest soil at  20 t /ha), T10 (75% RDF + Humic Acid at 1t /ha), T11(50% RDF +Humic Acid at 2 t /ha),  T12 (FYM at10 t /ha + Vermicompost at 5 t /ha + Poultry manure at 2 t /ha+ forest soil at 10 t /ha+ Humic Acid at 1t /ha). Before planting, Bulbs were properly treated with fungicide carbendazime (@ 2g/litre of water) for ten to fifteen minutes. After the tillage operations, the basal dose of fertilizers and organic manures were incorporated during land preparation. According to the treatments, the recommended dose of fertilizers was applied to selective plots. Observation on growth attributes i.e. days to sprouting, number of leaves per plant, length of leaves (cm), plant height (cm), number of side shoots per plant and bulb parameters i.e. number of bulbs per plant, number of bulblets per plant, bulb diameter (cm), bulb weight (g), bulblet weight (g), bulb yield (ton) were recorded during the period of experimentation.	Comment by Chandan De: You may add Latitude, Longitude and Altitude.	Comment by Chandan De: Use comma here.	Comment by Chandan De: Please provide NPK percentage of organic manures along with forest soil. You also refer other articles.	Comment by Chandan De: Please add initial soil nutrient status before planting	Comment by Chandan De: The growth parameter you recorded in which days after planting? If it was at the time of harvest, please provide that.	Comment by Chandan De: Add ststistical attribution in materials and method section.


3. results and discussion

The pooled data of two years showed that the integrated nutrient management had significand effect on the vegetative growth and bulb parameters of tuberose. 
Growth parameters: 
Growth is one of the essential parameters for the attribution of yield. The biometric components like plant height and number of leaves have direct relationship with yield in tuberose (Keisam et al., 2014). Data presented in Table 1 revealed that the different organic, inorganic fertilizers and their combination had significant effect on the growth parameters such as days to sprouting, number of leaves per plant, length of leaves (cm), plant height (cm), number of side shoots per plant. Results revealed that the above parameters were greater in combination of organic and inorganic fertilizers applied plants than only chemical fertilizers applied. The minimum days to sprouting (9.23), maximum number of leaves per plant (23.78), length of leaves (47.96 cm), plant height (56. 94 cm), number of side shoot per plant (6.05) was recorded in T4 (75% RDF + Vermicompost at 5 t/ha) followed by T2 (75% RDF + FYM at 10 t/ha) and T6 (75% RDF + Poultry manure at 2 t /ha). in contrast maximum days to sprouting (11.78), minimum, number of leaves per plant (18.83), length of leaves (41.22 cm), plant height (50.43 cm), number of side shoot per plant (3.42) was recorded in T1 control (RDF N200P200K150kg/ha).	Comment by Chandan De: Undo comma here
Tuberose is gross feeder require high amount of NPK in the form of organic and inorganic fertilizers. Enhanced growth parameters observed in T4 (75% RDF + Vermicompost at 5 t/ha) might be due to the beneficial effect of vermicompost and inorganic fertilizer which enhanced the nutritional environment both in root zone as well within the plant system. Kumar et al. (2019) also stated that the application of organic inputs to the soils can promote nutrients availability and plant uptake, increase crop yield, reduce inputs of chemical fertilizers and minimize environmental risks. The earliest emergence of bulbs in Vermicompost + RDF might be due to the early absorption of N, P and K increased the availability of micronutrients as well as plant hormones due to which the time taken for emergence of bulbs was reduced significantly. (Tomar et al., 2024). Organic manure like Vermicompost is rich sources of micro and macro nutrients, Fe and Zn might have enhanced the microflora and enzymatic activity which might have augmented the plant growth has been reported in Golden rod (Kusuma, 2001). Similar finding has been reported by Hadwani et al. (2013) in tuberose, Elisheba and Sudhagar (2019) and Kumar, (2019) in tuberose, Ganwar et al. (2021) in tuberose, Shukla and Bahadur (2023) in gladiolus.	Comment by Chandan De: Is this Kumar et al.,2019
Table 1. Effect of INM on vegetative parameters of tuberose cv. Prajwal
	Treatment
	Days to sprouting
	Number of leaves per plant
	Length of leaves (cm)
	Plant height (cm)
	Number of side shoots per plant

	T1
	11.78
	18.83
	41.22
	50.43
	3.42

	T2
	9.85
	21.68
	45.82
	54.87
	5.30

	T3
	10.80
	19.85
	42.57
	52.87
	4.07

	T4
	9.23
	23.78
	47.96
	56.94
	6.05

	T5
	10.37
	20.62
	44.91
	53.01
	4.32

	T6
	9.47
	22.87
	45.99
	55.52
	5.98

	T7
	10.93
	19.78
	43.68
	53.12
	4.32

	T8
	10.48
	20.18
	43.87
	53.68
	4.53

	T9
	11.55
	19.17
	42.48
	52.75
	3.73

	T10
	9.90
	21.47
	44.97
	54.57
	4.98

	T11
	10.60
	19.40
	42.21
	52.85
	3.80

	T12
	11.25
	19.63
	43.16
	51.32
	4.55

	SEm±
	0.26
	0.60
	0.76
	0.75
	0.24

	CD at 5%
	0.74
	1.71
	2.17
	2.14
	0.69



Bulb parameter 
Bulb and bulblet characters were significantly influenced by organic and inorganic fertilizer and their combination which is presented in Table 2. The maximum number of bulbs per plant (2.95), number of bulblets per plant (18.20), bulb diameter (3.82 cm), bulb weight (81.52 g), bulblet weight (122.85g) and bulb yield (26.73 t/ ha) was obtained in T4 (75% RDF + Vermicompost at 5 t/ha), which was found to be at par with T2 (75% RDF + FYM at 10 t/ha) and T6 (75% RDF + Poultry manure at 2 t /ha) and the lowest number of bulbs per plant (1.12), number of bulblets per plant (12.63), bulb diameter (2.17 cm), bulb weight (70.32 g), bulblet weight (113.20 g) and bulb yield (8.74 t/ ha) was recorded in control (RDF N200P200K150kg/ha).
The beneficial impact of 75 % inorganic fertilizer with 25% vermicompost on increased bulb growth parameters, can be attributed to the steady and enhanced supply of essential nutrients throughout the crop growth cycle. The combination of readily available NPK from inorganic sources and the slow-release nutrients, micronutrients, and growth-promoting substances present in vermicompost ensures a balanced nutrient regime to increase the number, weight, diameter and yield of bulb and bulblets. Singh et al. (2013) reported similar findings, emphasizing that the sustained nutrient supply from such integrated practices contributes to better vegetative growth and ultimately leads to a greater number of corms and cormels per plant in gladiolus. Similar results were reported by Tripathi et al. (2013) in tuberose, Kumar et al. (2015) in tuberose, Kumar et al. (2022) in gladiolus.	Comment by Chandan De: May be it Kumar, 2015
Table 2. Effect of INM on bulb parameters of tuberose cv. Prajwal
	Treatment
	Number of bulb per plant
	Number of bulblets per plant
	Bulb diameter (cm)
	Bulb weight (g)
	Bulblet weight (g)
	Bulb yield (Ton)	Comment by Chandan De: Please use t/ha

	T1
	1.12
	12.63
	2.17
	70.32
	113.20
	8.74

	T2
	2.63
	17.12
	3.67
	80.77
	121.77
	23.78

	T3
	1.37
	14.82
	2.81
	76.37
	116.23
	11.63

	T4
	2.95
	18.20
	3.82
	81.52
	122.85
	26.73

	T5
	1.40
	15.48
	3.00
	76.35
	119.75
	11.90

	T6
	2.65
	16.63
	3.53
	80.20
	120.80
	23.60

	T7
	1.71
	14.55
	2.72
	74.15
	115.67
	14.14

	T8
	1.88
	15.52
	3.20
	78.18
	120.33
	16.41

	T9
	1.30
	12.87
	2.30
	72.18
	113.88
	10.41

	T10
	2.40
	15.72
	3.26
	78.85
	120.52
	21.01

	T11
	1.20
	14.12
	2.50
	72.62
	114.53
	9.67

	T12
	2.05
	15.65
	2.97
	76.58
	116.03
	17.47

	SEm±
	0.13
	0.36
	0.17
	1.06
	0.94
	1.15

	CD at 5%
	0.36
	2.14
	0.69
	3.03
	2.14
	3.29





4. Conclusion

Based on the result of the present study, it was concluded that the combined application of organic and inorganic fertilizer obtained significant differences in vegetative and bulb parameters of the plant. Among all the organic and inorganic fertilizers and their combinations, treatment T4 receiving 75% RDF along with vermicompost @ 5 t/ha was found to be the most effective in terms of vegetative growth and bulb attributes of tuberose cv. Prajwal. So, this dose can be recommended for better growth and yield of tuberose in north-east Himalayan region.	Comment by Chandan De: It is recommended to add economics in results and conclude based on productivity and economics	Comment by Chandan De: Please add that line
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