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Abstract 
A field experiment was conducted during the Rabi season of 2025–2026 at the Horticulture Experimental Field, Department of Horticulture, School of Advanced Agriculture Sciences and Technology, Chhatrapati Shahu Ji Maharaj University, Kanpur, Uttar Pradesh, India, to evaluate the effect of organic and inorganic nutrient sources on growth, yield and quality attributes of radish (Raphanus sativus L.) cv. Pusa Desi. The experiment was laid out in a randomized block design with ten treatments and three replications. The treatments included the recommended dose of inorganic fertilizers, organic sources of nitrogen through farmyard manure, vermicompost and plant-based compost, and their combinations with phosphate solubilizing bacteria. The results showed that integrated nutrient application improved most growth and yield traits compared with sole organic nutrient sources. Among the treatments, T6, consisting of 75% NPK + 25% nitrogen through vermicompost + phosphate solubilizing bacteria at 25 ml/kg, recorded the highest plant height (34.91 cm), leaf length (32.25 cm), number of leaves per plant (15.11), dry weight of shoot (16.13 g), fresh weight of shoot (213.58 g), root length (24.42 cm), root diameter (3.77 cm), average root weight (113.19 g) and root yield (285.29 q/ha). Quality attributes varied among treatments, with T7, consisting of 75% NPK + 25% nitrogen through compost + phosphate solubilizing bacteria at 25 ml/kg, recording the highest total soluble solids (5.33 °Brix) and ascorbic acid content (15.58 mg/100 g). The findings indicate that integrated use of inorganic fertilizers, organic nutrient sources and phosphate solubilizing bacteria can improve growth, yield and selected quality parameters of radish under the agro-climatic conditions of Kanpur.	Comment by FEGHE: Iimprove: phosphate-stabilizing
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INTRODUCTION: 
Radish (Raphanus sativus L.) is a popular root vegetable belongs to the family Cruciferae grown all over world. Radish has 2n = 2x = 18 chromosomes. It is originated from Europe or Asia (Thompson and Kelly, 1957). The Cruciferae family is also known as “Brassicaceae” which contains over 350 genera. It is grown for fleshy roots and leaves in both tropical and temperate climate.  It is widely cultivated in Asia (India, China, Japan and Korea), Europe and USA. It can be cultivated under cover for early production, but large-scale production in the field is more common in India. Radish is grown for its young tender tuberous root which is consumed either raw as salad or cooked as a vegetable. Radish is the most important and valuable nutritious root crop containing per 100 g edible portion as 94.4 g moisture, 3.4 g carbohydrate, 0.7 g protein, 0.1g fat, 0.8 g fibre and 50 IU vitamin A (Patel et al., 2017).	Comment by FEGHE: Improve: that belongs……..	Comment by FEGHE: Remove redundancy	Comment by FEGHE: Should be plural: climates	Comment by FEGHE: Improve: the USA
 It provides a range of minerals, including calcium, potassium and phosphorus and is an excellent source of vitamin C with a range of 15-40 mg per 100 g of edible portion. The characteristic pungent flavour of radish is due to presence of volatile   isothiocyanate (trans-4-methyl-isothiocyanate) which   fight   against   colon cancer, oral cancer, intestinal cancer and kidney cancer.  When sulphur levels rise, the thiocyanate content may rise linearly (Bakhsh et al., 2006). The new trend in vegetable production is not only to obtain higher yields but also to produce better-quality produce, as producers receive higher prices for quality produce. Many characteristics of radish, namely variety, season of planting, nutrition and irrigation, play a dominant role in yield contribution and quality production (Dongarwar et al., 2014). 	Comment by FEGHE: Introduce “the” before this word.	Comment by FEGHE: Check spacing
To produce good quality radish, optimum nutrition through organic, inorganic and bio-fertilizers are essential for sustainable production. Organic agriculture practices rely upon recycling of crop residues, animal manure, farm organic residues and waste etc. Organic manures serve a dual role by supplying essential nutrients to crops while simultaneously enhancing soil physical properties through improved aggregation and structure. Their application increases the water-holding capacity and availability of phosphorus. In addition, organic manures enhance fertilizer use efficiency and stimulate beneficial microbial activity. The gradual release of nutrients from organic sources also minimizes nitrogen losses, thereby improving overall nutrient retention in the soil (Brady et al., 2017). Farmyard manure, due to its bulky nature, helps to alleviate soil compaction and improve soil aeration, in addition to supplying essential plant nutrients and organic matter. Its incorporation into the soil promotes the establishment and activity of beneficial microorganisms and contributes to the buildup of humus, thereby enhancing overall soil fertility and health (Yadav et al., 2009). 	Comment by FEGHE: Separate: build-up
Vermicompost is a rich source of essential macronutrients such as nitrogen, phosphorus (P₂O₅), potassium (K₂O), calcium and magnesium, along with important micronutrients including iron, manganese, zinc and copper. As a slow-release organic amendment, vermicompost contains both macro and micronutrients largely in chelated forms, enabling sustained nutrient availability and meeting crop nutrient requirements over an extended period. Its application lowers the carbon-to-nitrogen ratio while enhancing humic acid concentration, cation exchange capacity and levels of water-soluble carbohydrates in the soil (Talashilkar et al., 1999). 	Comment by FEGHE: Consider using a more recent reference here.
Excessive reliance on chemical fertilizers can adversely affect produce quality and increase production costs, ultimately reducing farmer’s net income and profitability. Integrated nutrient management emphasizes the balanced use of inorganic fertilizers in combination with organic manures to enhance soil fertility and improve the yield potential of crops (Kumar et al., 2013).	Comment by FEGHE: Improve: farmers’
MATERIALS AND METHODS:
 The experiment was conducted during the Rabi season (2025–26) at the Horticulture Experimental Field, Department of Horticulture, School of Advanced Agriculture Sciences and Technology (SAAST), Chhatrapati Shahu Ji Maharaj University, Kanpur, Uttar Pradesh, India. The experimental site is located at 26.50° N latitude and 80.26° E longitude. The study area falls under the North Indo-Gangetic Plain agro-climatic region (Zone IV) characterized by a semi-arid climate with distinct seasonal variations. Annual rainfall ranges between 800–1000 mm, predominantly during the monsoon period. During the experimental season, moderate winter temperatures and favourable sunshine conditions supported crop growth. The experiment was conducted on sandy loam soil with good drainage and water-holding capacity, suitable for radish cultivation. The soil conditions favoured nutrient availability, root development, and microbial activity. The experiment was laid out using a Randomized Block Design (RBD) with 10 treatments and 3 replications. The ten treatment were T1: 100% RDF (NPK @ 100:80:50 kg/ha), T2: 100% N through FYM, T3: 100% N through vermicompost, T4: 100% N through plant-based compost, T5: 75% NPK + 25% N through FYM + PSB @25 ml, T6: 75% NPK + 25% N through vermicompost + PSB @25 ml, T7: 75% NPK + 25% N through compost + PSB @25 ml, T8: 50% NPK + 50% N through FYM + PSB @25 ml, T9: 50% NPK + 50% N through vermicompost + PSB @25 ml and T10: 50% NPK + 50% N through compost + PSB @25 ml. Land preparation ensured a loose and well-drained soil structure for proper root development. Organic manures and PSB were incorporated 15 days before sowing, while inorganic fertilizers were applied according to treatment schedules. Full phosphorus and potassium along with half nitrogen were applied basally, whereas the remaining nitrogen was top-dressed 30 days after sowing.
Seeds were sown in rows at 30 cm × 10 cm spacing with a depth of 3–5 cm. Irrigation was applied at sowing and subsequently according to crop water requirements to maintain optimum soil moisture. Standard intercultural operations including thinning, manual weeding, irrigation, and plant protection measures were uniformly followed across all treatments. Nutrient management was carried out using both organic and inorganic fertilizer sources. Organic inputs included farmyard manure (FYM), vermicompost, plant-based compost, and phosphate solubilizing bacteria (PSB), which were incorporated into the soil 15 days before sowing. Inorganic nutrient application was treatment-dependent, where urea served as the nitrogen source (amide form). For fertilizer scheduling, the entire dose of phosphorus and potash along with 50% of nitrogen was applied as a basal dose at sowing, while the remaining 50% nitrogen was top-dressed 30 days after sowing to ensure continuous nutrient availability during crop growth. PSB was applied at a rate of 25 ml/kg in rows. The nutrient contribution from organic manures was standardized based on nitrogen content Farmyard manure (FYM): 0.5% nitrogen Vermicompost: 1.5% nitrogen. Observations were recorded on plant growth parameters, yield attributes and yield of radish roots. The data obtained on various observations for each treatment were statistically analysed as per standard procedures.
RESULTS AND DISCUSSION:
Growth attributes: 
There was significant effect of organic manures, inorganic fertilizers and their combinations on all the growth parameters (Table 1). In the different treatment, the highest plant height value of 34.91 cm was recorded in the case of T6 (75% NPK + 25% N through vermicompost + PSB @25 ml) at harvest, followed by T7 (75% NPK + 25% N through vermicompost + PSB @25 ml). The minimum plant height values of 29.55 cm were recorded under T4 (100% N through compost) treatment at harvest. The increase in plant height may be attributed to balanced nutrient availability, improved nutrient uptake, enhanced microbial activity and improved soil physical properties resulting from the combined use of chemical fertilizers, vermicompost and phosphate-solubilizing bacteria (PSB). Similar findings were reported by Kumari et al. (2025), who observed enhanced plant growth and higher plant height under integrated nutrient management in radish. Likewise, Meena et al. (2024) reported that combined application of inorganic fertilizers and organic nutrient sources significantly improved vegetative growth and crop performance in radish. The lengths of the leaves were measured at the harvesting stage.	Comment by FEGHE: Introduce “the” before this word.	Comment by FEGHE: Introduce “the” before this word.
 The data collected are presented in Table 1, Analysis of the results indicated that there were significant influences of plant nutrients in inorganic sources, organic sources and PSB on leaf lengths of radishes at different growth stages. The maximum leaf length of 32.25 cm was obtained under the treatment T6 (75% NPK + 25% N through vermicompost + PSB @25 ml) at harvesting. This was statistically similar to T7 (75% NPK + 25% N through compost + PSB @ 25 ml) with value of 28.67 cm; and the minimum leaf length value of 25.95 cm was recorded under T4 (100% N through compost) treatment at harvest. This finding is also supported by the observations made by Anand et al. (2023), who found an enhancement in growth attributes of radish with integrated use of inorganic fertilizers, FYM, and vermicompost. 	Comment by FEGHE: Introduce “the” before this word.	Comment by FEGHE: Reconstruct: the findings also supported observations by….who attributed growth enhancement of ……
The number of leaves per plant in radish was significantly influenced with the use of organic and inorganic fertilizer combinations during the experiments. The maximum number of leaves per plant 15.11 leaves) were recorded in the treatment T6 (75% NPK + 25% N through vermicompost + PSB @ 25 ml) while the second highest values for leaves per plant 12.79 leaves were obtained in the treatment T7 (75% NPK + 25% N through compost + PSB @ 25 ml). On the other hand, minimum number of leaves per plant, which were 10.51 leaves were obtained in the treatment T4 (100% N through compost). The same results have been reported by Anand et al. (2023) with regard to higher number of leaves and improved growth performance with integrated nutrient management of radish plants. Similar results have also been reported by Kumari et al. (2025). According to their research, simultaneous use of inorganic fertilizers with organic and bio-fertilizer sources helped improve leaf production and vegetative growth of radish. 	Comment by FEGHE: Improve: in
The maximum dry weight of shoots (16.13 g) was observed for treatment T6 (75% NPK + 25% N from vermicompost + PSB @ 25 ml) which was statistically similar to treatment T7 (75% NPK + 25% N from compost PSB @ 25 ml), T9 (50% NPK + 50% % N from vermicompost + PSB @ 25 ml) and T5 (75% NPK + 25% N from FYM + PSB@ 25 ml) having the values i.e. 15.93 g, 15.42 g and 15.13 g respectively. However, the minimum dry weight of shoots 13.83 g) was observed for treatment T4 (100% N through compost). 
The maximum fresh weight of shoot was recorded for treatment T6 (75% NPK + 25% N through vermicompost + PSB @ 25 ml) which statistically was equal to treatment T7 (75% NPK + 25% N through compost + PSB @ 25 ml) having value (213.58 g), treatment T9 (50% NPK + 25% N through vermicompost + PSB) having value (205.63 g) and T5 (75% NPK + 25% N through FYM + PSB) having value (204.97 g). While the minimum fresh weight of shoot T4 (100% N through compost) having value (194.66 g). The increased fresh weight of radish was obtained due to use of integrated nutrient management. Kumari et al. (2025) obtained similar results due to integrated use of recommended dose of fertilizer along with organic and biofertilizer sources for radish.	Comment by FEGHE: Introduce “the” before this word.

Table: 1 Effect of organic and inorganic fertilizers with PSB on plant height (cm), Leaf Length and No. of leaves(cm) of radish, Dry weight of shoot (g) and Fresh weight of shoot (g)
	
Treatments
	Plant Height(cm)
(at harvest)

	Leaf Length (cm)
(at Harvest)
	No. of Leaves
(at Harvest)
	Dry weight of shoot (g)
	Fresh weight of shoot (g)

	T1: 100 % RDF (NPK @ 100:80:50 Kg/ha)
	33.25
	26.19
	12.18
	14.91
	198.92

	T2: 100 % N through FYM
	30.10
	26.54
	10.67
	14.01
	199.56

	T3: 100 % N through Vermicompost
	30.53
	27.69
	12.08
	14.62
	194.79

	T4:  100 % N through Compost (Plant bases)
	29.55
	25.95
	10.51
	13.83
	194.66

	T5: 75 % NPK + 25 % N through FYM + PSB @ 25 ml/kg
	33.09
	27.93
	12.53
	15.13
	204.97

	T6: 75 % NPK + 25 % N through Vermicompost + PSB @ 25 ml/kg
	34.91
	32.25
	15.11
	16.13
	213.58

	T7: 75 % NPK + 25 % N through Compost + PSB @ 25 ml/kg
	34.57
	28.67
	12.79
	15.93
	207.97

	T8: 50 % NPK + 50 % N through FYM + PSB @ 25 ml/kg
	30.29
	26.17
	12.50
	15.01
	197.67

	T9: 50 % NPK + 50 % N through Vermicompost + PSB @ 25 ml/kg
	32.79
	27.88
	10.68
	15.42
	205.63

	T10:  50 % NPK + 50 % N through Compost+ PSB @ 25 ml/kg
	31.53
	28.46
	11.65
	14.3
	201.64

	SE(m)
	0.37
	0.36
	0.44
	0.36
	0.31

	CD at 5%
	1.09
	1.07
	1.31
	1.06
	0.92





	
	











Fig 1: Growth Parameters of different Treatments
Yield attributing traits:
Root Length (cm) in Radish was recorded at Harvesting Stage. There is highly significant effect of plant nutrition from inorganic sources, organic sources, PSB and combined effects on the root length in radish. Maximum root length (24.42 cm) in radish was noticed in treatment T6 (75% NPK + 25% N through vermicompost + PSB @ 25 ml) and it is at par with treatments like T7 (75% NPK + 25% N through compost + PSB @ 25 ml) and T5 (75% NPK + 25% N through FYM + PSB @ 25 ml) giving root lengths of 24.05 cm and 23.33 cm respectively. Least root length was recorded in the case of T4 (100%N through compost). In this regard, similar findings were provided by Meena and Dhaka (2022), The increase in root length might be due to a balance in nutrients availability, nutrient absorption, increased soil microorganism activity, and better soil physical properties achieved by the use of both organic and inorganic nutrient sources. They stated that there was an increase in root diameter, root weight, and root productivity of radish using both organic and inorganic nutrient sources. Statistically the most significant root diameter (3.77 cm) was recorded in case of treatment T6 (75%NPK + 25%N through vermicompost + PSB @ 25 ml) which was statistically on par with treatments T7 (75%NPK + 25%N through compost + PSB @ 25 ml), T10 (50%NPK + 25%N through compost + PSB @ 25 ml), T5 (75%NPK + 25%N through FYM + PSB) having values of 3.42cm, 3.22cm and 3.15cm, respectively. Least root diameter was recorded in case of treatment T4 (100%N through compost). This is because the growth in the root diameter is due to balanced nutrients availability, effective nutrient uptake, increased microbial activity, and better physical properties of the soil due to the application of both inorganic fertilizers and organic manure along with phosphate solubilizing bacteria. The same results have been shown by Kumari et al. (2025) where they reported that radish showed increased root diameter, as well as better growth and yield parameters, with integrated nutrient management. Likewise, Anand et al. (2023) also demonstrated similar results in their study where root diameter and yield were increased due to integrated NPK management. The data on days taken for the first harvest have been analysed as significantly influenced with different treatments and are recorded and It was seen that treatment T6 (75% NPK+25% N through vermicompost +PSB @ 25 ml) required least number of days for harvesting (55.18) whereas treatment T5 and T3 required 55.50 and 56.26 days, respectively. On the other hand, treatment T4 (100% N through compost) required maximum number of days for harvest (57.60). Average root weight is economically very important trait of radish which differed significantly according to application of various treatments. Root weight was significantly highest in T6 treatment (75% NPK+25% N through vermicompost + PSB @ 25 ml) with mean root weight 113.19 g, which was found statistically same as T7 (75% NPK + 25% N through compost + PSB @ 25 ml) with mean root weight 112.90 and T5 (75% NPK + 25% N through FYM +PSB @ 25 ml) with root weight of 105.39 g. Lowest root weight (85.72 g) was obtained in T4 (100% N through compost). The highest yield per hectare (285.29 q) was obtained in treatment T6 (75% NPK + 25% N through vermicompost + PSB@ 25 ml), while the next higher yield was obtained in treatment T7 (75% NPK + 25% N through compost + PSB@ 25 ml) i.e. (277.46 q). However, the least yield per hectare (201.58 q) was obtained in treatment T4 (100 % N through Compost). 	Comment by FEGHE: Improve: nutrient


Table: 2 Effect of organic and inorganic fertilizers with PSB on length of root (cm), diameter of root (cm), Day to harvest, Average weight (g) of root and Root yield (q/ha) of radish
	
Treatments
	Root length (cm)
	Root Diameter (cm)
	Day to harvest
	Average weight (g) of root 
	Root yield (q/ha)

	T1: 100 % RDF (NPK @ 100:80:50 Kg/ha)
	21.94
	3.14
	55.60
	98.47
	219.87

	T2: 100 % N through FYM
	18.85
	3.17
	57.58
	92.27
	210.47

	T3: 100 % N through Vermicompost
	20.18
	2.42
	56.26
	94.48
	214.76

	T4:  100 % N through Compost (Plant bases)
	18.80
	2.22
	57.60
	85.72
	201.58

	T5: 75 % NPK + 25 % N through FYM + PSB @ 25 ml/kg
	23.33
	3.15
	55.50
	105.39
	272.18

	T6: 75 % NPK + 25 % N through Vermicompost + PSB @ 25 ml/kg
	24.42
	3.77
	55.18
	113.19
	285.29

	T7: 75 % NPK + 25 % N through Compost + PSB @ 25 ml/kg
	24.05
	3.42
	55.35
	112.90
	277.46

	T8: 50 % NPK + 50 % N through FYM + PSB @ 25 ml/kg
	21.80
	3.08
	56.64
	97.72
	217.46

	T9: 50 % NPK + 50 % N through Vermicompost + PSB @ 25 ml/kg
	22.22
	3.02
	55.52
	103.40
	266.78

	T10:  50 % NPK + 50 % N through Compost+ PSB @ 25 ml/kg
	22.25
	3.22
	55.55
	102.14
	252.05

	SE(m)
	0.39
	0.27
	0.36
	0.89
	0.37

	CD at 5%
	1.16
	0.79
	1.06
	2.65
	1.10



	


	







Fig 2 : Yield Parameters of different Treatments
Quality attributing traits:
TSS was found non-significant and ranged between 3.37 to 5.33 °Brix. Highest TSS (5.33 °Brix) content was obtained with the treatment T7 (75% NPK + 25% N through compost +PSB@ 25 ml), followed by treatments T6, T8 and T9. T1 was lowest among all treatments in TSS content (3.37°Brix). The increase in TSS may be attributed to improved nutrient availability, enhanced photosynthetic activity and greater accumulation of soluble sugars under integrated nutrient management. Similar findings were reported by Shilpa et al. (2023), who observed improvement in root quality attributes including TSS under integrated application of recommended fertilizers, organic manures and biofertilizers in radish.
[bookmark: _GoBack]The highest amount of ascorbic acid (15.58 mg /100g) was found in treatment T7 (75% NPK + 25% N through compost + PSB@ 25 ml), followed by T6 (75% NPK + 25% N through Vermicompost +PSB@ 25 ml) with 15.48 mg /100 g and T5 (75% NPK + 25% N through FYM + PSB) with 15.28 mg /100 g which were statistically at par. The lowest ascorbic acid content (13.97 mg /100g) was observed for T2 (100% N through FYM). The increase in ascorbic acid content may be attributed to improved nutrient availability, enhanced metabolic activity and greater synthesis and accumulation of vitamin C under integrated nutrient application. Similar findings were reported by Yadav et al. (2023), who observed higher ascorbic acid content in radish with integrated use of inorganic fertilizers and vermicompost. Comparable findings were also reported by Meena et al. (2024), who recorded improvement in quality parameters including ascorbic acid under integrated nutrient management treatments in radish.


Table: 3 Effect of organic and inorganic fertilizers with PSB on TSS and Ascorbic acid of radish	Comment by FEGHE: Introduce a colon before this word.
	Treatments
	TSS (0Brix)
	Ascorbic Acid (mg/100g)

	T1: 100 % RDF (NPK @ 100:80:50 Kg/ha)
	4.06
	14.30

	T2: 100 % N through FYM
	3.37
	13.97

	T3: 100 % N through Vermicompost
	4.62
	14.02

	T4:  100 % N through Compost (Plant bases)
	3.82
	14.95

	T5: 75 % NPK + 25 % N through FYM + PSB @ 25 ml/kg
	3.55
	15.28

	T6: 75 % NPK + 25 % N through Vermicompost + PSB @ 25 ml/kg
	4.76
	15.48

	T7: 75 % NPK + 25 % N through Compost + PSB @ 25 ml/kg
	5.33
	15.58

	T8: 50 % NPK + 50 % N through FYM + PSB @ 25 ml/kg
	4.25
	14.80

	T9: 50 % NPK + 50 % N through Vermicompost + PSB @ 25 ml/kg
	4.23
	14.45

	T10:  50 % NPK + 50 % N through Compost+ PSB @ 25 ml/kg
	4.2
	14.88

	SE(m)
	0.25
	0.25

	CD at 5%
	0.74
	0.73












Fig 3 : Quality attributing traits of different Treatments	Comment by FEGHE: Check spacing

Conclusion 
The present investigation showed that nutrient management practices significantly influenced the growth, yield and quality attributes of radish cv. Pusa Desi under the experimental conditions of Kanpur. Among the ten treatments evaluated, the integrated application of 75% NPK + 25% nitrogen through vermicompost + phosphate solubilizing bacteria at 25 ml/kg was the most effective treatment for improving vegetative growth and yield-related traits. This treatment recorded the highest plant height, leaf length, number of leaves per plant, shoot dry weight, shoot fresh weight, root length, root diameter, average root weight and root yield. The improvement in these parameters may be attributed to better nutrient availability through the combined use of inorganic fertilizers, vermicompost and phosphate solubilizing bacteria. With respect to quality attributes, the treatment receiving 75% NPK + 25% nitrogen through compost + phosphate solubilizing bacteria at 25 ml/kg recorded the highest total soluble solids and ascorbic acid content. Overall, the results suggest that integrated nutrient management involving reduced inorganic fertilizer use along with organic nutrient sources and phosphate solubilizing bacteria may be beneficial for improving radish production and selected quality parameters. Further confirmation under different seasons and soil conditions would strengthen the recommendation.
Limitation
The present study was conducted during a single Rabi season at one experimental location; therefore, the results represent the specific soil and agro-climatic conditions of Kanpur and may not fully reflect performance under other environments. The experiment evaluated selected growth, yield and quality parameters, but detailed information on initial soil fertility status, nutrient composition of all organic inputs, microbial population dynamics and post-harvest quality changes was not included. Economic analysis was also not presented, limiting assessment of the cost-effectiveness of the treatments. The study focused on one radish cultivar, Pusa Desi, and the response may differ in other cultivars. In addition, long-term effects of repeated organic and inorganic nutrient applications on soil fertility, nutrient balance and sustainability were not assessed. Multi-season and multi-location trials with detailed soil, economic and post-harvest evaluations are needed before broader recommendations can be made.
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Growth Parameters

Plant Height(cm)	Treatments	T1: 100 % RDF (NPK @ 100:80:50 Kg/ha)	T2: 100 % N through FYM	T3: 100 % N through Vermicompost	T4:  100 % N through Compost (Plant bases)	T5: 75 % NPK + 25 % N through FYM + PSB @ 25 ml/kg	T6: 75 % NPK + 25 % N through Vermicompost + PSB @ 25 ml/kg	T7: 75 % NPK + 25 % N through Compost + PSB @ 25 ml/kg	T8: 50 % NPK + 50 % N through FYM + PSB @ 25 ml/kg	T9: 50 % NPK + 50 % N through Vermicompost + PSB @ 25 ml/kg	T10:  50 % NPK + 50 % N through Compost+ PSB @ 25 ml/kg	0	33.25	30.1	30.53	29.55	33.090000000000003	34.909999999999997	34.57	30.29	32.79	31.53	Leaf Length (cm)	Treatments	T1: 100 % RDF (NPK @ 100:80:50 Kg/ha)	T2: 100 % N through FYM	T3: 100 % N through Vermicompost	T4:  100 % N through Compost (Plant bases)	T5: 75 % NPK + 25 % N through FYM + PSB @ 25 ml/kg	T6: 75 % NPK + 25 % N through Vermicompost + PSB @ 25 ml/kg	T7: 75 % NPK + 25 % N through Compost + PSB @ 25 ml/kg	T8: 50 % NPK + 50 % N through FYM + PSB @ 25 ml/kg	T9: 50 % NPK + 50 % N through Vermicompost + PSB @ 25 ml/kg	T10:  50 % NPK + 50 % N through Compost+ PSB @ 25 ml/kg	0	26.19	26.54	27.69	25.95	27.93	32.25	28.67	26.17	27.88	28.46	No. of Leaves	Treatments	T1: 100 % RDF (NPK @ 100:80:50 Kg/ha)	T2: 100 % N through FYM	T3: 100 % N through Vermicompost	T4:  100 % N through Compost (Plant bases)	T5: 75 % NPK + 25 % N through FYM + PSB @ 25 ml/kg	T6: 75 % NPK + 25 % N through Vermicompost + PSB @ 25 ml/kg	T7: 75 % NPK + 25 % N through Compost + PSB @ 25 ml/kg	T8: 50 % NPK + 50 % N through FYM + PSB @ 25 ml/kg	T9: 50 % NPK + 50 % N through Vermicompost + PSB @ 25 ml/kg	T10:  50 % NPK + 50 % N through Compost+ PSB @ 25 ml/kg	0	12.18	10.67	12.08	10.51	12.53	15.11	12.79	12.5	10.68	11.65	Dry weight of shoot (g)	Treatments	T1: 100 % RDF (NPK @ 100:80:50 Kg/ha)	T2: 100 % N through FYM	T3: 100 % N through Vermicompost	T4:  100 % N through Compost (Plant bases)	T5: 75 % NPK + 25 % N through FYM + PSB @ 25 ml/kg	T6: 75 % NPK + 25 % N through Vermicompost + PSB @ 25 ml/kg	T7: 75 % NPK + 25 % N through Compost + PSB @ 25 ml/kg	T8: 50 % NPK + 50 % N through FYM + PSB @ 25 ml/kg	T9: 50 % NPK + 50 % N through Vermicompost + PSB @ 25 ml/kg	T10:  50 % NPK + 50 % N through Compost+ PSB @ 25 ml/kg	14.91	14.01	14.62	13.83	15.13	16.13	15.93	15.01	15.42	14.3	Fresh weight of shoot (g)	Treatments	T1: 100 % RDF (NPK @ 100:80:50 Kg/ha)	T2: 100 % N through FYM	T3: 100 % N through Vermicompost	T4:  100 % N through Compost (Plant bases)	T5: 75 % NPK + 25 % N through FYM + PSB @ 25 ml/kg	T6: 75 % NPK + 25 % N through Vermicompost + PSB @ 25 ml/kg	T7: 75 % NPK + 25 % N through Compost + PSB @ 25 ml/kg	T8: 50 % NPK + 50 % N through FYM + PSB @ 25 ml/kg	T9: 50 % NPK + 50 % N through Vermicompost + PSB @ 25 ml/kg	T10:  50 % NPK + 50 % N through Compost+ PSB @ 25 ml/kg	198.92	199.56	194.79	194.66	204.97	213.58	207.97	197.67	205.63	201.64	



Yield Parameters

Root length (cm)	Treatments	T1: 100 % RDF (NPK @ 100:80:50 Kg/ha)	T2: 100 % N through FYM	T3: 100 % N through Vermicompost	T4:  100 % N through Compost (Plant bases)	T5: 75 % NPK + 25 % N through FYM + PSB @ 25 ml/kg	T6: 75 % NPK + 25 % N through Vermicompost + PSB @ 25 ml/kg	T7: 75 % NPK + 25 % N through Compost + PSB @ 25 ml/kg	T8: 50 % NPK + 50 % N through FYM + PSB @ 25 ml/kg	T9: 50 % NPK + 50 % N through Vermicompost + PSB @ 25 ml/kg	T10:  50 % NPK + 50 % N through Compost+ PSB @ 25 ml/kg	21.94	18.850000000000001	20.18	18.8	23.33	24.42	24.05	21.8	22.22	22.25	Root Diameter (cm)	Treatments	T1: 100 % RDF (NPK @ 100:80:50 Kg/ha)	T2: 100 % N through FYM	T3: 100 % N through Vermicompost	T4:  100 % N through Compost (Plant bases)	T5: 75 % NPK + 25 % N through FYM + PSB @ 25 ml/kg	T6: 75 % NPK + 25 % N through Vermicompost + PSB @ 25 ml/kg	T7: 75 % NPK + 25 % N through Compost + PSB @ 25 ml/kg	T8: 50 % NPK + 50 % N through FYM + PSB @ 25 ml/kg	T9: 50 % NPK + 50 % N through Vermicompost + PSB @ 25 ml/kg	T10:  50 % NPK + 50 % N through Compost+ PSB @ 25 ml/kg	3.14	3.17	2.42	2.2200000000000002	3.15	3.77	3.42	3.08	3.02	3.22	Day to harvest	Treatments	T1: 100 % RDF (NPK @ 100:80:50 Kg/ha)	T2: 100 % N through FYM	T3: 100 % N through Vermicompost	T4:  100 % N through Compost (Plant bases)	T5: 75 % NPK + 25 % N through FYM + PSB @ 25 ml/kg	T6: 75 % NPK + 25 % N through Vermicompost + PSB @ 25 ml/kg	T7: 75 % NPK + 25 % N through Compost + PSB @ 25 ml/kg	T8: 50 % NPK + 50 % N through FYM + PSB @ 25 ml/kg	T9: 50 % NPK + 50 % N through Vermicompost + PSB @ 25 ml/kg	T10:  50 % NPK + 50 % N through Compost+ PSB @ 25 ml/kg	55.6	57.58	56.26	57.6	55.5	55.18	55.35	56.64	55.52	55.55	Average weight (g) of root 	Treatments	T1: 100 % RDF (NPK @ 100:80:50 Kg/ha)	T2: 100 % N through FYM	T3: 100 % N through Vermicompost	T4:  100 % N through Compost (Plant bases)	T5: 75 % NPK + 25 % N through FYM + PSB @ 25 ml/kg	T6: 75 % NPK + 25 % N through Vermicompost + PSB @ 25 ml/kg	T7: 75 % NPK + 25 % N through Compost + PSB @ 25 ml/kg	T8: 50 % NPK + 50 % N through FYM + PSB @ 25 ml/kg	T9: 50 % NPK + 50 % N through Vermicompost + PSB @ 25 ml/kg	T10:  50 % NPK + 50 % N through Compost+ PSB @ 25 ml/kg	98.47	92.27	94.48	85.72	105.39	113.19	112.9	97.72	103.4	102.14	Root yield (q/ha)	Treatments	T1: 100 % RDF (NPK @ 100:80:50 Kg/ha)	T2: 100 % N through FYM	T3: 100 % N through Vermicompost	T4:  100 % N through Compost (Plant bases)	T5: 75 % NPK + 25 % N through FYM + PSB @ 25 ml/kg	T6: 75 % NPK + 25 % N through Vermicompost + PSB @ 25 ml/kg	T7: 75 % NPK + 25 % N through Compost + PSB @ 25 ml/kg	T8: 50 % NPK + 50 % N through FYM + PSB @ 25 ml/kg	T9: 50 % NPK + 50 % N through Vermicompost + PSB @ 25 ml/kg	T10:  50 % NPK + 50 % N through Compost+ PSB @ 25 ml/kg	219.87	210.47	214.76	201.58	272.18	285.29000000000002	277.45999999999998	217.46	266.77999999999997	252.05	



Quality Parameters

TSS (0Brix)	T1: 100 % RDF (NPK @ 100:80:50 Kg/ha)	T2: 100 % N through FYM	T3: 100 % N through Vermicompost	T4:  100 % N through Compost (Plant bases)	T5: 75 % NPK + 25 % N through FYM + PSB @ 25 ml/kg	T6: 75 % NPK + 25 % N through Vermicompost + PSB @ 25 ml/kg	T7: 75 % NPK + 25 % N through Compost + PSB @ 25 ml/kg	T8: 50 % NPK + 50 % N through FYM + PSB @ 25 ml/kg	T9: 50 % NPK + 50 % N through Vermicompost + PSB @ 25 ml/kg	T10:  50 % NPK + 50 % N through Compost+ PSB @ 25 ml/kg	4.0599999999999996	3.37	4.62	3.82	3.55	4.76	5.33	4.25	4.2300000000000004	4.2	Ascorbic Acid (mg/100g)	T1: 100 % RDF (NPK @ 100:80:50 Kg/ha)	T2: 100 % N through FYM	T3: 100 % N through Vermicompost	T4:  100 % N through Compost (Plant bases)	T5: 75 % NPK + 25 % N through FYM + PSB @ 25 ml/kg	T6: 75 % NPK + 25 % N through Vermicompost + PSB @ 25 ml/kg	T7: 75 % NPK + 25 % N through Compost + PSB @ 25 ml/kg	T8: 50 % NPK + 50 % N through FYM + PSB @ 25 ml/kg	T9: 50 % NPK + 50 % N through Vermicompost + PSB @ 25 ml/kg	T10:  50 % NPK + 50 % N through Compost+ PSB @ 25 ml/kg	14.3	13.97	14.02	14.95	15.28	15.48	15.58	14.8	14.45	14.88	



