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Abstract–	Comment by mahfut mahfut: On abstract: please add introduction, prolems, aims, methods, results, and novelty 
Tomato (Solanum lycopersicum L.) is, valued for its high nutraceutical properties, is an important vegetable crop grown in tropical and semi-arid regions. In 2022–23, global production was 20 million metric tonnes from 8.64 million hectares, with Maharashtra producing 0.67 million metric tonnes on 0.18 million hectares. Beneficial microorganisms like Azotobacter improve plant growth by fixing atmospheric nitrogen. Other microbes play a key role in phosphorus cycling through mineralization, solubilization, and absorption. Biofertilizers further enhance nutrient availability, stress tolerance, and crop productivity in an eco-friendly way. This study focuses on assessing the role of bioinoculants, especially Azotobacter and phosphorus-solubilizing microorganisms, in improving tomato growth and sustainable yield.From experimental data it was found that, the treatment comprising, Seedling treatment of Reference Azotobacter& PSB + 75% N & P showed the number of branches (19.27), highest plant height (73.73), maximum root length (22.57). Similar trend of result was observed in case of yield parameter i.e. minimum days to flower initiation (39.40 days), maximum number of fruits (13.82), maximum polar diameter (6.13 cm), maximum equatorial diameter (4.99 cm), maximum av. Fruit weight (73.33gm), maximum fruit yield per plant (1.013 kg), maximum total yield per ha (375.32 qt) and highest available N (282.24 Kg/ha), P (36.47 Kg/ha) in soil after harvest as compare to rest of the treatments.
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  Introduction
Tomato (Solanum lycopersicum L.) is an important vegetable crop in different semi-arid and tropical regions of the world with excellent nutraceutical properties. 20 million metric tonnes of tomatoes were produced on 8.64 million hectares of land in the fiscal year 2022-2023 (Sandhya Keelery, 2023). Tomato (‘Solanum lycopersicumL.’) [Family (Solanaceae)] ranks 2nd largest producer worldwide. It was grown among the different states of India, such as Madhya Pradesh, Andhra Pradesh, Karnataka, Odisha, Gujarat, West Bengaland Tamil Nadu. Tomato is grown on an area of 55.227 thousand hectares in India with a production of 1.3 million metric tonnes (MSHMPB,2023). Maharashtra cultivated over an area of 0.18 million hectares with a total production of 0.67million metric tonnes (MSHMPB,2023).	Comment by mahfut mahfut: rewrite, please forward to sentence
	Azotobacter is a beneficial microorganism that can be used as a bioinoculant to enhance plant health by converting atmospheric nitrogen into ammonia, which plants can then utilize (Prajapati et al., 2008).Tomato growth and development are greatly aided by nitrogen, which influences the rich green colour of the leaves and supports the vegetative stages. Higher tomato yields are the result of applying the proper amount of nitrogen fertilizer to the soil. (Adamsetal., 1978). Ambesh et al., (2017) isolated Azotobacterfrom soil samples were inoculated them in Jensen’s medium. Jimenez et al., (2011) in their studyexamined bacterial colonies was gramnegative with bacilli formunder a microscope. According to Raut et al., (2022) the colony colour was described as spherical or irregular and it was white, creamy or yellowish. Encouraging results after the application of PSB inoculum on tomato together with appropriate fertilizer rate (Poonia et al., 2012).Many microorganisms aid in the solubilization of phosphorus and are essential to the cyclic processes of phosphorus such as the mineralization of organic phosphorus, the dissolution of insoluble inorganic phosphorus and the absorption of phosphorus (Zhu et al., 2018; Wise et al., 2021).Tomato inoculation with PSB indicated production increment, disease resistance,stress resistance and lessened production cost (Khan et al., 2015; Zhang et al., 2021). Biofertilizers on the other hand promote plant growth and productivity in an environment friendly manner. They support plant development by enhancing biotic, abioticstress tolerance, as well as boosting plant nutrition through processes such as atmospheric nitrogen fixation and the solubilization of soil nutrients (Afzal and Bano, 2008).

MATERIALS AND METHODS	Comment by mahfut mahfut: On methods: add references on all parameters 

The experiment was undertaken at Plant Pathology Section, RCSM College of Agriculture, Kolhapur and on the instructional cum research horticulture farm, Kolhapur, during the year 2024. Seven isolates of Azotobacter and three PSB were isolated from tomato rhizosphere of Kolhapur District. All isolates were identified on the basis of morphological (gram staining, cell shape), microscopic observations and different biochemical test viz. catalase, methyl red, indole, nitrate, gelatine, H2S, oxidase and starch hydrolase N fixing and P solubilizing ability respectively. On the basis of N fixing ability, the most effective isolate 6 of Azotobacter were designated as (AzoVI 12.62 mg/g-1 of sucrose) and in case of PSB, on the basis of maximum solubilization index most effective isolate of PSB was designated as (PSB I) were selected for pot culture. The experiment was laid out in RBD with three replications and eight treatments. The tomato seedlings of variety Ansal required for field experiment 25 days old seedlings were used to transplanting. these seedlings were treated with Azotobacter and Phosphate solubilizing bacterial inoculums using seedling root dip method. As per the plan of layout treated seedlings transplanted in respective pots. Data are recorded and analyzed statistically to express the yield.	Comment by mahfut mahfut: add references	Comment by mahfut mahfut: add references	Comment by mahfut mahfut: add references	Comment by mahfut mahfut: add references

RESULTS AND DISCUSSION	Comment by mahfut mahfut: On discussion: Please add discussion for all parameters. Add references, explain the results from the others study, then compares with your study. Then placed discusiion before conclusion 

The experimental results (Table 1) revealed that, growth and yield parameters of tomato significantly increased when seedlings were treated with Azotobacter and phosphate solubilizing bacteria as compared to uninoculated control. The results concern with growth parameters revealed that, the plants inoculated with treatment T5, 75% N & P+ Reference Azotobacter + Efficient isolate of PSB showed the highest number of branches (19.27), highest plant height (73.73 cm), highest root length (22.57cm), maximum days to flower initiation (39.40 days), maximum number of fruits per plant (13.82), maximum polar diameter (6.13cm), maximum equatorial diameter (4.99cm), average fruit weight (73.33 gm), fruit yield per plant (1.013 kg) and total yield per ha (375.32 qt) which was found superior to rest of the treatment. Treatment T3, 75% RDF of N & P + efficient isolate of Azotobacter& PSBshowed thehighest number of branches (18.20), plant height (70.28 cm), root length (15.87 cm),  days to flower initiation (40.46),number of fruits per plant (13.15), polar diameter of fruits(6.03 cm), equatorial diameter(4.42 cm), average fruit weight (69.46 gm), fruit yield per plant (0.913 kg) and total yield per ha (338.29 qt) was found statistically at par with treatment T6,100% RDF + Reference of Azotobacterand PSB showed the number of branches (18.00), plant height (67.87cm), root length (13.18 cm), days to flower initiation (40.60 days), number of fruits per plant(12.91),polar diameter of fruits(5.91 cm), equatorial diameter of fruits (4.34 cm), average fruit weight (68.06 gm), fruit yield per plant (0.878 kg) and total yield per ha (325.37 qt). The minimum number of branches (13.93), plant height (67.87 cm),root length (6.00 cm), days to flower initiation(45.20 days), number of fruits per plant (11.96), polar diameter of fruits (3.70 cm), equatorial diameter of fruits (3.12 cm), average fruit weight (41.66 gm), fruit yield per plant (0.498 kg) and total yield per ha (184.53 qt) was appeared in treatment T8, absolute control. Similar results were found by Yadav et al., (2023) and Pandey et al., (2023) in tomato. Maximum plant height (156.40cm) and (77.83 cm) respectively of tomato at harvest after application of Azotobacter + PSB compared to rest of the treatment. Similar trend of result was observed in case of yield parameters. Data on yield parameter revealed that, the plants inoculated with Azotobacter and PSB. Present finding of days required for flower initiation was reported by Yadav et al., (2023) who observed that, Treatment comprising Azotobacter + PSB has the earliest blossom appearance. In case of number of fruits per plant findings are conformity with Sayed et al., (2024) the Vermicompost + Azotobacter + PSB treatment produced the maximum fruits per plant (99.94) and Yadav et al., (2023) study revealed that maximum fruits per plant (20.60) in the Azotobacter + PSB treatment.  For polar and equatorial diameter of fruits results are in close agreement with Siddhaling et al., (2017) who stated that, tomato plants inoculated with Azotobacter and PSB along with 75% RDF produced higher polar and equatorial fruit diameter.The results of present investigation are in accordance with the results ofBrar et al., (2015)found that, the application of vermicompost along with Azotobacter and PSB significantly enhanced the average fruit weight compared to the control with the highest average fruit weight reported as 67.67 g. Similarly, fruit yield per plant is in conformity with who found that treatment T7 (Vermicompost + Azotobacter + PSB) produced the maximum fruit yield per plant 3.05 kg. The lowest yield per plant (2.23 kg/plant) is shown by treatment T0 (control). However, total yield per ha of tomato was in agreement of Arpitha et al., (2024) who reported that tomato fruit yield significantly increased with the inoculation of Azotobacter and PSB in combination with 75% RDF (T7).The maximum available N after harvesting of tomato (282.24 Kg/ha) was recorded in soil collected from in treatment T5, which was found superior over rest of the treatment. Treatment T3 recorded 249.83 kg/ha N was statistically at par with the treatment T6, (247.60 Kg/ha). The lowest available N recorded in treatment T8 to the tune of 178.75 Kg/ha. The maximum available P in soil after harvesting of tomato was observed in treatment T5, (36.47 Kg/ha) which was superior over the rest of the treatments. Treatment T3 recorded 35.34 kg/ha available P was found statistically at par with the treatment T6 ,(35.07 Kg/ha) The lowest available P was recorded intreatment T8, (29.90 Kg/ha) (Table 2). 	Comment by mahfut mahfut: Please separate into 3-4 paragraphs








Table 1. Effect of Azotobacter and Phosphate Solubilizing Bacteria on yield and quality of Tomato
	Tr. No. 
	Treatment Details 
	Number of branches
	Plant height (cm)
	Root length 
(cm)
	Days to flower initiation 
(In days) 
	Number of fruits per plant 

	Polar diameter 
Of fruits
(cm)
	Equatorial diameter of fruits (cm)
	Av. Fruit weight 
(gm)
	Fruit yield per plant (kg) 
	Total yield (in qt) 
	Available
N (kg/ha) 
	Available K 
(kg/ha) 

	T1
	Seedling treatment of Reference strain of MPKV
	14.60
	50.78
	

7.07
	

44.67
	

12.23
	

4.21
	

3.25
	

44.80
	

0.549
	

203.45
	

181.88
	

30.91

	T2
	Seedling treatment of Azotobacter& PSB + 50% N & P 
	15.27
	54.40
	

8.87
	

43.86
	

12.25
	

4.54
	

3.64
	

49.40
	

0.605
	

224.11
	

197.56
	

31.82

	T3
	Seedling treatment of Azotobacter & PSB + 75% N & P
	18.20
	70.28
	

15.87
	

40.46
	

13.15
	

6.03
	

4.42
	

69.46
	

0.913
	

338.29
	

249.83
	

35.34

	T4
	Seedling treatment of Azotobacter& PSB + 100% N & P
	17.53
	65.20
	

12.20
	

41.93
	

12.69
	

5.75
	

4.24
	

66.66
	

0.846
	

312.73
	

245.02
	

34.62

	T5
	Seedling treatment of Reference Azotobacter& PSB + 75% N & P
	19.27
	73.73
	
22.57
	
39.40
	
13.82
	
6.13
	
4.99
	
73.33
	
1.013
	
375.32
	
282.24
	
36.47

	T6
	Seedling treatment of Reference Azotobacter& PSB + 100% N & P
	18.00
	67.87
	


13.18
	


40.60
	


12.91
	


5.91
	


4.34
	


68.06
	


0.878
	


325.37
	


247.60
	


35.07

	T7
	Control 
	16.07
	59.87
	10.47
	 42.86
	12.59
	5.21
	3.89
	54.13
	 0.681
	 252.36
	 210.11
	 32.70

	T8
	Absolute
	13.93
	44.17
	6.00
	 45.20
	11.96
	3.70
	3.12
	41.66
	 0.498
	 184.53
	 178.75
	 29.90

	
	S.E.±
	0.18
	1.12
	0.43
	0.34
	0.92
	0.05
	0.03
	0.94
	0.01
	5.66
	0.88
	0.24

	
	C.D. at 5%
	0.55
	3.41
	1.32
	1.04
	2.79
	0.18
	0.11 
	2.87
	0.04
	17.1
	2.67
	0.74























CONCLUSION

The results indicate that the treatment T5, 75% RDF + ReferencAzotobacter & PSB showed highest growth, yield parameters and available N, P in soil after harvest. The combined application of Azotobacter and Phosphate solubilizing bacteria along with recommended dose of fertilizer leads to significant increase in growth and yield parameters of tomato. The combined use of Azotobacter and phosphate solubilizing bacteria had better effect on growth and yield parameters of tomato than single. 
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