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Response of Organic Manures and GA₃ on Growth and Yield of Tomato (Lycopersicon esculentum L.)	Comment by ACER: In this title, you should write “Gibberellic Acid” .



ABSTRACT
The present investigation aimed to evaluate the influence of various organic manures and gibberellic acid (GA₃) concentrations on the growth and yield performance of tomato (Lycopersicon esculentum L.). Conducted at the Post Harvest and Value Addition Laboratory, of Mewar University, (Rajasthan), during February–May 2024–25, the study employed a completely randomized design with seven nine treatments combinations and in three replications. Organic sources included farmyard manure (FYM), vermicompost, and poultry manure, while GA₃ was applied at 0, 25, 50, and 75 ppm. The results revealed that both organic manures and GA₃ had a significant and positive impact on plant growth and fruit yield parameters. Among the organic treatments, poultry manure @ at 2.5 t/ha significantly enhanced plant height, number of branches per plant, and stem girth across all observation intervals (30, 60 DAT, and harvest). It also resulted in the highest number of fruits per plant (32.25), fruit girth (5.95 cm), average fruit weight (59.5 g), and fruit yield (351.75 q/ha). Similarly, GA₃ at 75 ppm produced the most vigorous vegetative growth, maximum shoot girth, and superior yield attributes,—highest fruit count (33.75), fruit girth (6.03 cm), and fruit weight (61.0 g). The synergistic effect of enriched nutrient availability from poultry manure and the physiological stimulation by GA₃ contributed to overall improvement in growth and productivity. The findings underscore the effectiveness of integrating organic manures with optimal GA₃ concentrations to enhance tomato yield sustainably. Such strategies can not only reduce reliance on chemical fertilizers but also improve soil health and crop quality, supporting climate-resilient vegetable production.	Comment by ACER: Because there is an absolute control
Keywords: Tomato, Poultry manure, Vermicompost, Gibberellic acid, Organic farming, Yield enhancement	Comment by ACER: It already exists in the title	Comment by ACER: Same, if you replace “GA3” with “Gibberellic Acid”

1.    INTRODUCTION
Tomato (Lycopersicon esculentum L.), an important member of the Solanaceae family, is widely grown across the globe for fresh consumption and processing due to its high nutritive value and contribution to farm income, especially for small and marginal farmers (Anonymous, 2022–23). India is one of the major producers of tomato, with an area of about 8.44 lakh hectares, a production of 21.18 million tonnes, and a productivity of 25.1 t/ha (Anonymous, 2022–23). Despite its importance, the sustainability and productivity of tomato cultivation often depend on soil fertility management and the use of suitable growth regulators. Organic manures such as farmyard manure (FYM), vermicompost, and poultry manure play a vital role in improving soil physical, chemical, and biological properties, enhancing nutrient availability, and supporting sustainable vegetable production (Abdelkader, 2019; Gaur, 1991; Tolessa and Friesen, 2001). Vermicompost, for example, enhances nutrient retention and promotes root growth through bioactive compounds produced by earthworms (Salroo et al., 2002; Yasari and Patwardhan, 2006). Poultry manure providesproviding readily available macro- and micronutrients, contributingcontributes to improved soil health (Gaur, 1991). Plant growth regulators like gibberellic acid (GA₃) are also well known for promoting cell elongation, early flowering, and fruit set, which can help overcome pollination issues and improve yield and fruit quality (Sheraz et al., 2010; Rashwan et al., 2018). However, excessive concentrations may inhibit flowering, indicating the need for careful optimization. 	Comment by ACER: No scientific form	Comment by ACER: Same	Comment by ACER: This error “comma before and” is repeated too much in the manuscript	Comment by ACER: These references should follow chronological order	Comment by ACER: Harmonization: In “Results and Discussion,” “et al” is written in italics. Therefore, this should be done throughout the manuscript.
Tomato production is frequently challenged by declining soil fertility, poor nutrient use efficiency, and the overuse of chemical fertilizers, which negatively affect soil structure and long-term productivity. Integrating organic manures with plant growth regulators offers a promising approach to enhance nutrient availability, stimulates hormonal balance, and improves plant vigour under varying agro-climatic conditions. Furthermore, the adoption of organic inputs like poultry manure and vermicompost aligns with eco-friendly agricultural practices and ensures the production of residue-free vegetables. This approach is particularly relevant for meeting consumer demands for healthy food and minimizing environmental degradation caused by intensive chemical input use in vegetable cultivation. Given the increasing demand for safe, sustainable vegetable production, the present investigation entitled “Response of Organic Manures and GA₃ on Growth, Yield and Quality of Tomato (Lycopersicon esculentum L.)” was undertaken to study the integrated effect of organic nutrient sources and GA₃ on the growth, yield, and quality of tomato.	Comment by ACER: In this title, you should write “Gibberellic Acid” instead of “GA3”	Comment by ACER: This is acceptable here because it was defined on line 14 of the first paragraph of the introduction
2. MATERIALS AND METHODS

2.1. Experimental Site and Duration
The study was conducted during the Rabi season from February to May 2024–25 at the Post Harvest and Value Addition Laboratory, Department of Agriculture (Horticulture), Fruit Science, Faculty of Agriculture and Veterinary Sciences, of Mewar University, of Gangrar, (Chittorgarh, Rajasthan). The experimental site is situated in a semi-arid agro-climatic zone characterized by sandy loam soil, moderate fertility, and good drainage.	Comment by ACER: If not, please specify why you write this way.	Comment by ACER: Too many errors in the manuscript
2.2. Experimental Design and Treatments
The experiment was laid out in a Completely Randomized Design (CRD) with seven nine treatment combinations, including control treatment (no application of organic manure or GA3). All these treatments were in and three replications. The treatments comprised combinations of three organic manure types and four gibberellic acid (GA₃) levels as follows:	Comment by ACER: The absolute control is for both organic manures and GA3 levels
· Organic Manure Treatments:
· O₁: Control (no organic manure)	Comment by ACER: Control should not be part of the treatments from organic manures
· O₂1: Farmyard manure (FYM) @ (12 t/ha);	Comment by ACER: ???????
· O₃2: Vermicompost @ (4 t/ha);	Comment by ACER: ????????
· O₄3: Poultry manure @ (2.5 t/ha).	Comment by ACER: ?????????
· GA₃ TreatmentsLevels:
· G₁: 0 ppm (control)
· G₂1: 25 ppm;
· G₃2: 50 ppm;
· G₄3: 75 ppm.
Organic manures were incorporated into the soil 15 days before transplanting, allowing sufficient time for decomposition. Gibberellic acid solutions were freshly prepared and sprayed at the specified concentrations using a hand-held sprayer during the vegetative growth phase.
2.3. Crop Establishment and Cultural Practices
Healthy, uniform, 25-day-old seedlings of tomato (Lycopersicon esculentum L.) were transplanted into earthen pots containing a mixture of soil, sand, and compost in a 2:1:1 ratio. Pots were arranged uniformly in the lLaboratory to ensure equal exposure to light and air circulation. All standard horticultural practices including irrigation, weeding, and pest control were carried out uniformly across all treatments.	Comment by ACER: English grammar requires that “Laboratory” be written with a capital “l”.
2. 4. Data Collection
2.4.1. Growth Parameters
Growth parameters were recorded at 30, and 60 days after transplanting (DAT) and at harvest. The parameters measured included:
· Plant height; (cm)
· Number of branches per plant;
· Shoot girth. (cm)
2.4.2. Yield Parameters
At harvest, the following yield attributes were recorded:
· Number of fruits per plant;
· Fruit girth; (cm)
· Average fruit weight; (g)
· Total fruit yield. (q/ha)
2.5. Biochemical Analysis
Post-harvest quality assessments were conducted at 0, 30, 45, and 60 days of storage under ambient lLaboratory conditions. The following biochemical parameters were analyzed using standard protocols:
· Total soluble solids (TSS) using a hand refractometer;
· Titratable acidity using standard acid-base titration;
· Ascorbic acid content using the 2,6-dichlorophenolindophenol titration method;
· Fruit firmness using a penetrometer.
Analytical methods followed were in accordance with the standard procedures of the Association of Official Analytical Chemists (AOAC) and other recognized lLaboratory standards.
2.6. Statistical Analysis
The data collected for all parameters were subjected to analysis of variance (ANOVA) as per the Completely Randomized Design (CRD). The significance of treatment effects was tested at the 5% level of probability, and critical difference (CD) values were calculated to determine the significance between treatment means. Statistical analysis was performed using appropriate software tools.

3. RESULTS AND DISCUSSION
The results of the present study revealed that the use of different organic manures and GA₃ levels had a significant and positive effect on the growth, yield attributes, and fruit yield of tomato and presented in Table 1 and Fig. 1 and Table 2 and Fig. 2 and Fig. 3.	Comment by ACER: Unnecessary transition. This is not where the editorial team will insert the illustrations..
3.1. Growth Parameters: 	Comment by ACER: These punctuation marks should be avoided in titles.
Analysis of Table 1 shows that Tthe data were recorded at 30, and 60 days after transplanting (DAT), and at harvest revealed that application of poultry manure @ at 2.5 t/ha (Treatment O3₄) consistently produced the tallest plants, with heights of 30.50 cm, 50.03 cm, and 69.80 cm, respectively. This treatment significantly outperformed other organic manure treatments such as vermicompost @ (4.0 t/ha) (Treatment O₃2) and Farmyard manure (FYM) @ at 12 t/ha (Treatment O₂1), as well as the control, which recorded the lowest growth (Fig. 1). Similarly, the highest plant height among GA₃ levels was recorded with GA₃ @ at 75 ppm (Treatment G₄3) at all stages, indicating that higher concentrations of gibberellic acid effectively promote cell elongation and stem growth. The presented investigation was close agreement with findings of Kar et al., (2016) and Ponnia et al., (2024).
The number of branches per plant was also significantly influenced by both organic manures and GA₃ levels (Table 1). Poultry manure @ at 2.5 t/ha produced the highest number of branches per plant (5.15 at 30 DAT; 7.58 at 60 DAT and 9.85 at harvest)(5.15, 7.58, and 9.85 at 30 DAT, 60 DAT, and harvest, respectively), followed by vermicompost and FYM. Among GA₃ treatments, GA₃ @ at 75 ppm recorded the maximum branches per plant (5.10 at 30 DAT; 7.53 at 60 DAT and 9.75 at harvest)(5.10, 7.53, and 9.75), showing that higher GA₃ levels enhanced lateral branching, likely due to improved nutrient availability and hormonal stimulation of axillary bud growth. The presented investigation was close agreement with findings of Gupta et al., (2023) and Handa et al., (2011).
The shoot girth was highest in plants treated with poultry manure @ at 2.5 t/ha (3.35 cm), followed by vermicompost (3.18 cm) and FYM (3.08 cm), while the control recorded the lowest shoot girth (2.45 cm). Similarly, GA₃ @ at 75 ppm recorded the maximum shoot girth (3.25 cm), followed by GA3-50 ppm (3.15 cm) and GA3-25 ppm (2.95 cm)lower concentrations. The results confirm that the combined use of organic manures and GA₃ stimulates stronger stem development, contributing to improved vegetative vigour. The present investigation was close agreement with findings of Akhatr et al., (2010), Ahmed et al., (2022) and Bello et al., (2012).	Comment by ACER: Organic manures and GA3 were not combined.	Comment by ACER: List them in chronological order
3.2. Yield Parameters: 
The number of fruits per plant, fruit girth, and average fruit weight were all significantly increased by the use of organic manures and GA₃ (Table 2)(Fig. 2 and Fig. 3). Poultry manure @ at 2.5 t/ha resulted in the highest number of fruits per plant (32.25), maximum fruit girth (5.95 cm), and the greatest average fruit weight (59.50 g). Among GA₃ levels, the highest values for these parameters were consistently recorded with GA₃ @at 75 ppm (33.75 fruits per plant;, 6.03 cm fruit girth, and 61.00 g average fruit weight). These improvements can be attributed to enhanced nutrient uptake, improvinged soil structure and microbial activity, and the role of gibberellic acid in stimulating cell division and enlargement in fruit tissues. The present investigation was close agreement with findings of Brahma et al., (2010); Choudhary et al., (2024), Ali et al. (2020) and Kumar et al., (2019).	Comment by ACER: List them in chronological order

4. Conclusion		
The study clearly concluded that the combined application of organic manures and GA₃ significantly improved the growth and yield attributes of tomato. Among the organic manures tested, poultry manure @ at 2.5 t/ha consistently resulted in the tallest plants, highest number of branches per plant, maximum shoot girth, and superior fruit yield parameters such as number of fruits per plant, fruit girth, and average fruit weight. Similarly, the application of GA₃ @ at 75 ppm was found to be the most effective growth regulator level, producing the best results across all measured parameters. These findings suggest that the integrated use of poultry manure and higher levels of GA₃ can be recommended as an effective strategy to maximize tomato productivity while improving soil health and crop quality.
REFERENCES
Abdelkader, A. E. (2019). Effect of dDifferent lLevels of fFarmyard mManure, mMineral fFertilization and pPotassium hHumate on gGrowth and pProductivity of gGarlic. Sciences, 9(02), 287-296.
Anonymous (2022-23) Indian Horticulture Data Base. NHB Department of Agriculture and Cooperation, Government of India.
Bello, A. S., Huda, A. K., Alsafran, M., Jayasena, V., Jawaid, M. Z., Chen, Z. H., & Ahmed, T. (2024). Tomato (Solanum lycopersicum) yYield rResponse to dDrip iIrrigation and nNitrogen aApplication rRates in oOpen-field cCultivation in aArid eEnvironments. Scientia Horticulturae, 334, 113298.
Akhtar, M. E., Khan, M. Z., Rashid, M. T., Ahsan, Z., & Ahmad, S. (2010). Effect of pPotash aApplication on yYield and qQuality of tTomato (Lycopersicon esculentum Mill.). Pakistan Journal of Botany, 42(3), 1695-1702.
Ali, M. R., Quddus, M. A., Trina, T. N., Salim, M. M. R., & Asaduzzaman, M. (2022). Influence of pPlant gGrowth rRegulators on gGrowth, yYield, and qQuality of tTomato gGrown under hHigh tTemperature in the tTropics in the sSummer. International Journal of Vegetable Science, 28(1), 59-75.
Bello, A. S., Huda, A. K., Alsafran, M., Jayasena, V., Jawaid, M. Z., Chen, Z. H., & Ahmed, T. (2024). Tomato (Solanum lycopersicum) yYield rResponse to dDrip iIrrigation and nNitrogen aApplication rRates in oOpen-field cCultivation in aArid eEnvironments. Scientia Horticulturae, 334, 113298.
[bookmark: _Hlk186788843]Brahma, S., Phookan, D. B., Barua, P., & Saikia, L. (2010). Effect of dDrip-fertigation on pPerformance of tTomato under Assam cConditions. Indian Journal of Horticulture, 67(1), 56-60.
Choudhary, S., Poonia, S., Moond, S. K., Raiger, P. R., Ram, M., & Kuri, R. (2024). Optimal Use of Plant Growth Regulators for Improved Growth, Yield, and Economic Returns of Winter Tomato (Solanum lycopersicum) in aArid rRegions: Optimization of pPlant gGrowth rRegulators uUse in tTomato. Annals of Arid Zone, 63(1), 107-112.
Gao, F., Li, H., Mu, X., Gao, H., Zhang, Y., Li, R. & Ye, L. (2023). Effects of oOrganic fFertilizer aApplication on tTomato yYield and qQuality: a mMeta-analysis. Applied sciences, 13(4), 2184.
Gaur A C (1991). Bulky Organic Manures and Crop Residues In: Fertilizers, oOrganic mMatter rRecyclable wWastes and bBio-fertilizers, H.L.S. Tandon, Fertilizer dDevelopment and cConsultation Organization, New Delhi pp. 29-35.
Handa, G.K., Bhunia, G. and Chakraborty, S. K. (2011). The Response of vVermicompost and other fFertilizers on cCultivation of tTomato pPlants. J. Roil and Forest. Vol. 3(2), pp. 42-45.	Comment by ACER: Harmonization: If you chose to write "&", write it throughout the reference section	Comment by ACER: Harmonization: you must write in full like the others
Kar, B., Patra, C., Padhiary, A. & Mohanty, S. (2016). Response of dDifferent lLevels of pPotassium and pPlant gGrowth rRegulators on dDifferent yYield aAttributes of cChilli (Capsicum annum). International Journal of Science, Environment and Technology. 5(5), 3147-3159.
Kumar, P. and Kamboj, D. 2019. Effect of iIntegrated nNutrient mManagement on qQuality and eEconomics of gGarlic (Allium sativum L.). International Journal of Chemical Studies 7(3), 4064-4066.
Poonia, S., Choudhary, S., Moond, S. K., Ram, M., & Kuri, R. (2024). Response of PGRs on gGrowth, rReproductive eEfficiency, and qQuality of tTomato (Solanum lycopersicum) in aArid rRegions. Current Horticulture, 12(1), 81-85.
Rashwan, B. R. Ali and H. Ferweez (2018). Growth, Yield, Bulb Quality and Storability of Garlic (Allium sativum L.) as Affected by Using Poultry Manure, Sulphur and Different Levels of Phosphorus Fertilizer. J. Soil Sci. Agric. Eng., Mansoura Univ., Vol. 9 (10): 447 – 459.	Comment by ACER: Harmonization: you must write in full like the others
Salroo, M.Y. Bhat, M.A., Mushki, G.M. and Sheikh, F.A. 2002. Integrated Nutrient Management Studies in Brown Sarson (Brassica Campestris L.) under tTemperate cConditions. Plant Archives, 2 (1):37-39.
Sheraz, M.S.; G.I. Hassan; S.A. Samoon; H.A. Rather; A. ShawkatDar and B. Zehra (2010). Bio-fertilizers in oOrganic aAgriculture. J. Phytology, 2(10):42-54.	Comment by ACER:  Harmonization: you must write in full like the others
Tolessa, D. and Friesen, D.K. 2001. Effect of eEnriching FYM with mMineral fFertilizer on gGrain yYeild of mMaize at Bako, Western Ethiopia. Seventh Eastern and Southern Africa Regional Maize Conference, 335-337.
[bookmark: _GoBack]Yasari, E. and Patwardhan, A.M. 2006. Comparitive Study on the eEffects of Chemical Fertilisers (N, P, K, S and Zn) on Growth and Productivity of Canola in Mazzandaran”, Northern Iran. Ecology Environment and Conservation, 12 (1):193-198.

[image: ]
Fig. 1. Response of organic manures and GA3 levels on Ggrowth attributes of tomato
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Fig. 2. Response of organic manures and GA3 levels on fruit attributes of tomato
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Fig. 3 Response of organic manures and GA3 levels on yield of tomato




Table 1.: Response of organic manures and GA3 levels on Ggrowth attributes of tomato
	Treatments
	Plant height (cm)
	Number of branches per plant
	Shoot girth (cm)

	
	30 DAT
	60 DAT
	At harvest
	30 DAT
	60 DAT
	At harvest
	

	Factor-A (Organic manures Typeslevels)

	GO (Absolute control: no application of organic manure or GA3)O1-Control (No application)
	25.08
	40.08
	57.45
	3.85
	5.70
	7.55
	2.45

	O21-FYM @ (12 t/ha)
	28.30
	46.38
	66.80
	4.63
	6.95
	9.13
	3.08

	O32-Vermicompost @ (4.0 t/ha)
	29.05
	47.80
	68.10
	4.80
	7.25
	9.35
	3.18

	O43-Poultry manure @ (2.5 t/ha)
	30.50
	50.03
	69.80
	5.15
	7.58
	9.85
	3.35

	S. Em. ±
	0.72
	1.18
	1.68
	0.12
	0.17
	0.23
	0.08

	CD at 0.05%
	2.09
	3.40
	4.86
	0.34
	0.50
	0.66
	0.22

	Factor-B (GA3 levels)

	GO (Absolute control: no application of organic manure or GA3)G1-Absolute control (GA3 0 ppm)
	25.10
	40.68
	58.43
	3.98
	6.10
	8.00
	2.70

	G21-GA3 25 ppm
	27.88
	45.35
	64.98
	4.50
	6.73
	8.78
	2.95

	G32-GA3 50 ppm
	29.45
	48.03
	68.18
	4.85
	7.13
	9.35
	3.15

	G43-GA3 75 ppm
	30.50
	50.23
	70.58
	5.10
	7.53
	9.75
	3.25

	S. Em. ±
	0.72
	1.18
	1.68
	0.12
	0.17
	0.23
	0.08

	CD at 0.05%
	2.09
	3.40
	4.86
	0.34
	0.50
	0.66
	0.22























DAT: days after transplanting

Table 2.: Response of organic manures and GA3 levels on yield attributes of tomato
	Treatments
	Number of fruits per plant
	Fruit girth (cm)
	Average fruit weight (g)
	Fruit yield (q/ha)

	Factor-A (Organic manures Typeslevels)

	GO (Absolute control: no application of organic manure or GA3)O1-Control (No application)
	22.50
	5.03
	50.50
	259.25

	O21-FYM @ (12 t/ha)
	30.25
	5.65
	57.50
	330.13

	O32-Vermicompost @ (4.0 t/ha)
	31.25
	5.85
	58.50
	341.13

	O43-Poultry manure @ (2.5 t/ha)
	32.25
	5.95
	59.50
	351.75

	S. Em. ±
	0.04
	0.11
	0.07
	0.41

	CD at 0.05%
	0.11
	0.31
	0.21
	1.19

	Factor-B (GA3 levels)

	GO (Absolute control: no application of organic manure or GA3) G1-Absolute control (GA3 0 ppm)
	24.00
	5.20
	52.00
	274.75

	G21-GA3 25 ppm
	27.75
	5.48
	55.00
	305.25

	G32-GA3 50 ppm
	30.75
	5.78
	58.00
	336.13

	G43-GA3 75 ppm
	33.75
	6.03
	61.00
	366.13

	S. Em. ±
	0.04
	0.11
	0.07
	0.41

	CD at 0.05%
	0.11
	0.31
	0.21
	1.19


DAT: days after transplanting
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