EFFECT OF BIO-INOCULANTS (Azotobacter and PSB) ON GROWTH AND YIELD OF CHILLI (Capsicum annum L.)


ABSTRACT 
	It is a popular vegetable and universal spice crop belonging to the family Solanaceae. It is widely cultivated throughout temperate, tropical, and sub-tropical countries. In India, chilli is consumed in various ways as a vegetable, spice, pickles, sauce, etc. The present investigation was undertaken to assess the effective combination of inoculation of Azotobacter and PSB (phosphate-solubilising bacteria) on growth and yield attributes in chilli. A pot experiment was conducted in the Agricultural Microbiology department, College of Agriculture, Raipur, during 2022-23 with the objective of studying the effect of bio-inoculants on the growth and yield of chilli (Capsicum annuum L.) variety Mohit. The experiment was carried out with a Completely Randomised Design comprising 7 treatments and 4 replications. Treatments include T1 (Control), T2 (Azoto-122), T3 (Azoto-146), T4 (Azoto-137), T5 (Azoto-122+PSB-126), T6 (Azoto-146-+PSB-126) and T7 (Azoto-137+PSB-126).Plant growth parameters assessed include morphological growth performances of chilli (survival percentage, plant height, biomass weight, root length), shoot nitrogen content and yield traits (number of fruits per plant, and weight of fruit per plant). Azotobacter and PSB strains were collected from the Microbiology repository and were revitalised with Jensen’s and Pikovskaya’s medium, respectively. The experimental results revealed asignificant increase in plant height from (73.00 cm) to (85.30 cm), number of fruits per plant from (19.50) to (38.00), and maximum dry biomass weight from (14.22 gplant-1) to (21.15 gplant-1) were observed under the treatment T7 (Azoto-137+PSB-126) over the control. Significantly highest nitrogen content in shoot (28.34mgg-1dry weight of plant) was noted under T7 (Azoto-137+PSB-126) at harvest, while minimum nitrogen content was (13.65mgg-1dry weight of plant) under T1 (Control). The treatment T7 recorded the maximum rhizosphere population. Significantly maximum yield characteristics viz. number of fruits per plant (38.00), and yield per plant (142.75g) were recorded with treatment T7 (Azoto-137+PSB-126), followed by T6 (Azoto-146+PSB-126). Treatment T7 (Azoto-137+PSB-126) was observed as the best treatment combination as compared to other treatments. Hence, with an effective combination of Azotobacter and PSB, we can procure excellent plant growth and thus promote the use of biofertilizer of the same. Dual application of bio-inoculants of Azotobacter and PSB has proven to be the best treatment with regard to the growth performance and fruit yield of chilli. It may be recommended for the commercial production of chilli to enhance the quality of the fruit as well as the yield.
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1. INTRODUCTION
	The Chilli (Capsicum annuum L.) is the most important species and is used as a vegetable all over the world. It is a popular crop in tropical Asia and equatorial America, with a wide genetic diversity, due to its delicious and pungent fruit with excellent nutritional content. Whether Chilli is consumed in fresh or dried form, it plays an important role in adding nutrients to our diet. It also reduces obesity as well as diabetes due to its capsaicin. Furthermore, as it contains different vitamins such as vitamin A, B6, and C, along with antioxidants and nutrients such as calcium, zinc, and iron, it protects eyes, skin, and heart from dysfunctions (Karim et al., 2021; Nalla et al., 2023). It is a popular vegetable and universal spice crop belonging to the family Solanaceae. It is widely cultivated throughout temperate, tropical, and sub-tropical countries. In India, chilli is consumed in various ways as a vegetable, spice, pickles, sauce, etc. These are important sources of vitamin A, vitamin B, vitamin C and vitamin E with minerals like copper, manganese, molybdenum, potassium and thiamin, etc. (Marinet al., (2004). In Chhattisgarh, the area of chilli is 33.788 ha, and the production of green chilli is 238.581 MT (2022-23). The maximum chilli-producing districts are Raigarh (32.135 MT.), Surguja (27.830 MT), and Kabirdham (25.390 MT.), (Dept. of horticulture C.G.2022-23). 
	Integrated   Nutrient   Management  (INM) is a holistic approach to nutrient management, involving the efficient and judicious use of organic, inorganic, and biological sources of plant nutrients.  It aims to maximise economic yields while maintaining or improving the physicochemical and biological health of the soil (Yadav et al., 2025). Nutrient management is one of the most important factors in improving the productivity of chilli. Chilli cultivation is still carried out in a traditional way and is facing many biotic and abiotic stresses (Chhapekar et al., 2018). To overcome these, chemical fertilisers and pesticides are applied to improve yield, which are costly and result in environmental problems (Mardaninejad et al., 2017). Agricultural production in the tropics is facing numerous challenges for future food production sustainability. Most of the soil in the tropics is low in nitrogen due to high rainfall and intensive organic matter decomposition (Moura et al., 2016). Maintaining soil health is one of the goals of sustainable agriculture. This target can be fulfilled using soil microbes, especially a fewplants' growth-promoting rhizobacteria (PGPR).  Different kinds of PGPR have been studied, and a few of them have been commercialised as biofertilizer; and the highlighted genus includes (Glick, 2012); Azotobacter, Azospirillum, Bacillus, Burkholderia, Enterobacter, Klebsiella, Pseudomonas, and Serratia. The ability of Azotobacter to fix N non-symbiotically has been widely studied. The occurrence of this organism has been reported in the rhizosphere of several crops, such as rice (Oryza sativa L.), maize (Zea mays L.), sugarcane (Saccharum officinarum L.), bajra (Pennisetum glaucum L.), vegetables, and plantation crops (Mazid & Khan, 2015). Recently, Azotobacter has been considered an important fertilising agent that contributes to the N availability and substitutes chemical fertilisers and produces secondary metabolites, especially phytohormones, and exopolysaccharides that are not present in chemical fertilisers. Numerous studies showed that Azotobacter is a PGPR with direct mechanisms as biofertilizer, bio-stimulants, and/or indirect mechanisms as bioprotectant. Azotobacter reduced the doses of chemical fertiliser and decreased early blight diseases in long beans (Hindersah et al., 2018). Phosphate-solubilising bacteria (PSB) are also beneficial to plants that convert insoluble inorganic phosphorus in soil into soluble forms, making it available for plant uptake. They achieve this primarily by producing organic acids that chelate and solubilise phosphate minerals and by releasing phosphatases that break down organic phosphorus.
	Hence, using biofertilizer is an inevitable method for the mitigation of environmental damage and promoting sustainability (Mosa et al.,2016). Biofertilizers are eco-friendly, low-cost inputs that improve crop growth, yield and fruit quality and fertiliser use efficiency (Patel& Meheta et al., 2011). The most commonly used Biofertilizers in horticulture crops are Azotobacter (Afzal and Bano, 2008), Bacillus (Orhan et al., 2006), Azospirillum, and Pseudomonas (Naiman et al., 2009). In the chilli crop, biofertilizers Azotobacter spp spp.. are known to fix a substantial amount of atmospheric nitrogen (Ghonameand Shafeek, 2005). Pseudomonas spp. used as phosphate-solubilising bacteria (PSB) and several studies have shown that Pseudomonas fluorescens, as a soil bio-inoculant improves the plant growth by various mechanisms, like the manufacturing of antifungal compounds, siderophore production, plant hormone production, and phosphate solubilization. The present investigation was undertaken to assess the effective combination of inoculation of Azotobacter and PSB (phosphate-solubilising bacteria) on growth and yield attributes in chilli.
2. MATERIAL AND METHODS
	The experiment was conducted as a pot experiment during the year 2022-23, in the Department of Agricultural Microbiology, Indira Gandhi Krishi Vishwavidyalaya, Raipur (Chhattisgarh). Raipur is located in the plains of Chhattisgarh, in latitude 21°16'N and longitude 81°36'E, at an elevation of 289.60 m above sea level (MSL). This is a sub-humid location with an average annual rainfall of 1200–1400 mm, with around 85% falling during the rainy season (June–September).
	Each pot was filled with a well-mixed 3:1:1 mixture of soil, sand, and compost as the growing media for the experiment. For the experiments, three Azotobacter isolates(Azoto-122, Azoto-146 and Azoto-137), and one PSB isolate(PSB-126)were obtained from the culture repository of the Department of Agricultural Microbiology, College of Agriculture, Raipur (C.G.). The experiment was designed over seven treatments consisting of T1 (Control) T2(Azoto-122),T3 (Azoto-146), T4(Azoto-137), T5(Azoto-122 + PSB-126), T6(Azoto-146 + PSB-126), T7(Azoto-137 + PSB-126), four times replicated and laid out in a Completely Randomised Design (CRD).
	The isolates were revived on Jensen’s and Pikovskaya’s media at pH 7.0 and incubated at 28±2°C, respectively. Bacterial colony morphological properties were examined after 24-48 hours of incubation in the respective media. The isolates were activated in the media, and then a pure colony was aseptically inoculated into broth culture for the preparation of biofertilizer and incubated with shaking for 7 days. After incubation, in this diluted broth, sugar was added @ 0.5g100ml-1 broth as a sticking agent, which also served as ready food material for bacteria. Inoculation was given as soil inoculation before sowing, @5mlpot-1 and also as seed treatment in chilli before sowing. After germination, a population of 2 plants per pot was maintained by thinning out (cutting from the base of the stem) the extra seedlings. When necessary, all pots received uniform irrigation. The data on various parameters were recorded, viz., survival percentage, plant height, root length, total no of fruit per plant, total weight of fruit (g) per plant, biomass accumulation, and nitrogen content, from four labelled plants from each treatment. Green and fully formed fruits were picked, and the weight of each fruit, as well as the number of fruits per plant, was noted. For the dry weight, the plant samples were oven dried at 65°C till it reached a steady weight for 3-5 days. The nitrogen content of the shoot at harvest was determined by The Kjeldahl method. The Kjeldahl method uses sulphuric acid (H₂SO₄), salts, and a variety of catalysts to convert organically bound N in plant tissue to ammonium (NH₄) with its subsequent measurement(Jackson, 1990). Rhizosphere soil samples were collected from different treatments and, as per replications, for the enumeration of Azotobacter and PSB population. The microbial population was calculated by the serial dilution method and plating technique. A colony counter was used to count the colonies(Schmidt and Caldwell, 1997). The means were calculated based on the number of replications used, then tabulated in a systematic manner. The standard error (SEm) and CD were computed, where the F-test was found significant at the 5% significance level, used to compare treatment averages(Panse and Shukhatme, 1978).
3. RESULT AND DISCUSSION 
	Chilli crops in a pot experiment survived 100% after pre-sowing seed treatment and soil application of bio-inoculants. Data pertaining to growth parameters plant height and root length, are presented in Table 1, and it is clearly evident from the results that the effect of inoculation of bio-inoculants was significant for this parameter. In the treatment T7, plants treated with (Azotobacter-137+PSB-126) recorded a significantly maximum plant height (85.30 cm) at 90 days after sowing. However, progressive gain in plant height at 30, 45, 60, 75 and 90 days after sowing was significantly highest in the plants receiving both the bio-inoculants (Fig. 1). Similar findings were reported by Kalpana et al., (2019), who concluded that combined treatment application of bio-inoculants on chilli crop has the highest growth and yield of chilli plant. The data on root length of chilli is shown in Table 1. The maximum length of root per plant (48.38 cm) was recorded highest under treatment T7(Azoto-137+PSB-126), which was at par with T6 while it was minimum (30.63 cm) under T1 (Control). Because dual microbial inoculation provides all types of nutrients, improves water-holding capacity and enhances root formation, applying bio-inoculants to chilli has a significant impact on crop performance.
	Effect of bio-inoculants on biomass weight of (dry weight) chilli plant, dual inoculation of treatment showed significant maximum dry weight of plant (21.15 gplant-1) was recorded in the treatment T7(Azoto-137+PSB-126), whereas the minimum dry weight of plant (14.22 g plant-1) was recorded in the treatment T1(Control)(Table 1).
Table 1. Effect of Bio-inoculants on plant height, root length and Dry Biomass of chilli at harvesting stages
	Treatment
	Treatment detail
	Survival (%)
	 Plant height (cm) 90 days
	Root length (cm) at harvest
	Dry shoot Biomass (g) at harvest

	T1
	Control
	100
	73.00
	30.63
	14.22

	T2
	Azoto-122
	100
	76.90
	38.81
	17.28

	T3
	Azoto-146
	100
	76.55
	37.15
	16.69

	T4
	Azoto-137
	100
	79.87
	40.25
	17.81

	T5
	Azoto-122+PSB-126
	100
	82.50
	45.75
	18.98

	T6
	Azoto-146+PSB-126
	100
	83.35
	46.63
	19.88

	T7
	Azoto-137+PSB-126
	100
	85.30
	48.38
	21.15

	
	SEm±
	
	0.75
	0.986
	0.516

	
	CD (0.05 %)
	
	2.21
	2.89
	1.52




Fig. 1. Effect of Bio-inoculants on plant height of chilli at different growth stages
	Effect of bio-inoculants on fruit number per plant from first to fifth harvests data showed maximum fruit number (5.75) in treatment T7(Azoto-137+PSB-126)and minimum fruit number (3.50) was recorded in T1 (Control) (Fig-3). A similar phenomenon was observed in other harvests as well (Fig- 2).

Fig.  2.Effect of bio-inoculants on number of fruits per plant from 1st to 5th harvest
 (
Fig-3. Effect of bio-inoculants on chilli 
fruits 
at 5
th
 harvest
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[bookmark: _Hlk207049451]	Dual application of bio-inoculants to the chilli crop at the pot significantly increases the number of fruits and yield per plant. In the treatment T7(Azoto-137+PSB-126) a significant maximum fruit number per plant (38.00) was recorded, followed by treatment T6(36.00), however, the minimum total number of fruits per plant (19.50) was recorded in the treatment T1 (Control). Similar findings were reported by (Raut et al. 2021), that the growth and yield of chillies are more harmoniously impacted when Azotobacter and phosphate-solubilising fungus are inoculated together as opposed to individually. Effect of bio-inoculants on fruit weight of chilli, in treatment T7(Azoto-137+PSB-126)recorded significant maximum fruit weight per plant (142.75g) followed by T6(134.55 gplant-1), whereas the minimum fruit weight per plant (65.65 g) was recorded in T1 (Control) (Table-2).
	Dual application of bio-inoculants on chilli plant recorded a significant maximum nitrogen content in shoot (28.34 mgg-1 dry weight of plant) was recorded in the treatment T7, (Azoto-137+PSB-126)followed by T6(24.45 mgplant-1), whereas the minimum nitrogen content in shoot (13.65 mgg-1 dry weight of plant) was recorded in the treatment T1 (Control) (Table-2). Similar findings were reported by Pratheep et al. (2018), who concluded that the combined application of microbial inoculants improves the performance of chilli growth and nitrogen content.
Table 2.Effect of Bio-inoculants on the number of fruits, the weight of fruits and nitrogen content in chilli crop at the harvesting stage
	Treatment
	Treatment detail
	Total No. Of fruit plant-1
	Weight of chilli fruit (g) plant-1
	Nitrogen uptake in chilli plant (mg g-1 dry weight of plant)

	T1
	Control
	19.50
	65.65
	13.65

	T2
	Azoto-122
	31.25
	111.97
	18.32

	T3
	Azoto-146
	31.00
	113.60
	17.52

	T4
	Azoto-137
	33.50
	123.80
	22.97

	T5
	Azoto-122+PSB-126
	34.25
	126.27
	24.10

	T6
	Azoto-146+PSB-126
	36.00
	134.55
	24.45

	T7
	Azoto-137+PSB-126
	38.00
	142.75
	28.34

	
	SEm±
	0.619
	3.146
	1.117

	
	CD (0.05 %)
	1. 857
	9.253
	3.285



	The effect of bio-inoculants on Azotobacter and PSB population at the flowering stage of chilli crop is shown in Table 3.  Significantly maximum Azotobacter population (8.79 logcfug-1 soil), was recorded in treatment T7(Azoto-137+PSB-126), followed by T6 (8.778 logcfug-1 soil),while minimum Azotobacter population (8.64 logcfug-1 soil)was recorded in T1 (Control). In case of PSB population, the significant maximum PSB population (7.54 logcfug-1 soil)was recorded in T7(Azoto-137+PSB-126), followed by treatment T6 (7.47 logcfug-1 soil), whereas the minimum PSB population (6.09 logcfug-1 soil)was recorded in T1 (Control). Similar findings were reported by Game and Ilhe (2020), Kumar et.al(2020), who had found that the combined use of biofertilizers increased the bacterial population.(Samiksha Khurana 2021), also reported that the treatments having dual application of biofertilizer have a higher bacterial population as compared to the control.




Table 3. Effect of bio-inoculants on the rhizosphere microbial population of pot-grown chilli soil at flowering stages 
	Treatment
	Treatment detail
	Microbial population (log10 cfug-1 of soil sample)

	
	
	     Azotobacter
	           PSB

	T1
	Control
	8.64
	6.09

	T2
	Azoto-122
	8.73
	6.19

	T3
	Azoto-146
	8.68
	6.17

	T4
	Azoto-137
	8.74
	6.20

	T5
	Azoto-122+PSB-126
	8.77
	7.16

	T6
	Azoto-146+PSB-126
	8.77
	7.27

	T7
	Azoto-137+PSB-126
	8.79
	7.26

	
	SEm±
	0.031
	0.044

	
	CD (0.05 %)
	0.093
	0.129



4. CONCLUSION 	
	Dual application of bio-inoculants of Azotobacter and PSB has proven to be the best treatment with regard to the growth performance and fruit yield of chilli. Treatment T7 (Azoto-137+PSB-126) was observed as the best treatment regarding the performance of the Chilli crop, Var- Mohit. Under treatment, T7(Azoto-137+PSB-126), significantly maximum plant height (85.30cm), root length (48.38 cm), fruit number (38.00 plant-1), and weight of fruit (142.00 gplant-1) were observed over other treatments. It may be recommended for the commercial production of chilli to enhance the quality of the fruit as well as the yield.

COMPETING INTERESTS DISCLAIMER:
Authors have declared that they have no known competing financial interests OR non-financial interests OR personal relationships that could have appeared to influence the work reported in this paper.

[bookmark: _Hlk197682619]Disclaimer (Artificial intelligence)
Option 1: 
Author(s) hereby declare that NO generative AI technologies such as Large Language Models (ChatGPT, COPILOT, etc.) and text-to-image generators have been used during the writing or editing of this manuscript. 
Option 2: 
Author(s) hereby declare that generative AI technologies such as Large Language Models, etc. have been used during the writing or editing of manuscripts. This explanation will include the name, version, model, and source of the generative AI technology and as well as all input prompts provided to the generative AI technology
Details of the AI usage are given below:
1.
2.
[bookmark: _Hlk197682629]3.

REFERENCES
Marin, A., Ferreres, F., Tomás-Barberán, F.A., &Gil, M.I. (2004). Characterization and quantitation of 	antioxidant constituents of sweet pepper (Capsicum annuumL.). Journal of Agricultural and 	Food Chemistry, 52(12),3861-3869.
Directorate horticulture and farm forestry Chhattisgarh, horticulture statistics (2022-23), Dept. of 	Horticulture, Govt. Of Chhattisgarh.
Mardaninejad, S., Tabatabaei, S.H., Pessarakli, M., & Zareabyaneh, H. (2017). Physiological 	responses of pepper plant (Capsicum annuum L.) to drought stress. J Plant Nutr., 40, 1453–	1464.
Moura, E. G., Sena, V. G. L., Sousa, C. C. M., Silva, F. R., Coelho, M. J. A., Macedo, V. R. A., &	Aguiar, A. C. F. (2016). Enhancement of the rootability of a structurally fragile tropical soil 	using gypsum and leguminous residues to increase the yield of maize. Soil Use and 	Management, 32(1), 118-126. 
Glick, B. R. (2012). Plant growth‐promoting bacteria: mechanisms and 	applications. Scientifica, 2012(1), 963401.
Mazid, M., & Khan, T. A. (2014). Future of bio-fertilizers in Indian agriculture: an 	overview. International Journal of Agricultural and Food Research, 3(3), 10-23.
Hindersah, R., Handyman, Z., Indriani, F. N., Suryatmana, P., & Nurlaeny, N. (2018). Azotobacter	population, soil nitrogen and groundnut growth in mercury-contaminated tailing inoculated 	with Azotobacter. Journal of Degraded and Mining Lands Management, 5(3), 1269.
Mosa, E.G., Paszt, L.S., Frąc, M., & Trzciński, P. (2016). Microbial products and biofertilizers in 	improving growth and productivity of apple a review. Pol J Microbiol, 65,243–251.
Patel, B. S., & Mental, R. S. (2011). Effect of nitrogen, phosphorus and bio fertilizers on yield and 	profitability of fenugreek (Trigonella foenum graecum L.). Madras Agricultural Journal, 98(4-	6),154-157.
Afzal, A. & Bano, A. (2008). Rhizobium and phosphate solubilizing bacteria improve the yield and 	phosphorus uptake in wheat (Triticum aestivum). J. Int. Agric Bio, 10, 85-88.
Orhan, E., Esitken, A., Ercisli, S., Turan, M., & Sahin, F. (2006). Effects of plant growth promoting 	rhizobacteria (PGPR) on yield, growth and nutrient contents in organically growing raspberry. 	Scientia horticulturae, 111(1), 38-43.
Naiman, A.D., Latronico, A. & Garcia de Salamone, I.E. (2009). Inoculation of wheat with Azospirillum 	brasilense and Pseudomonas fluorescens impact on the production and culturable 	rhizosphere microflora. Eur J. Soil Biol., 45, 44-51.
Ghoname, A., & Shafeek, M. R. (2005). Growth and productivity of sweet pepper (Capsicum annuum	L.) grown in plastic houses as affected by organic, mineral and bio-N fertilizer. J. Agron, 4, 	369-372.
Jackson, L. E., and Bloom, A. J. (1990). Root distribution in relation to soil nitrogen 	availability in field-grown tomatoes. Plant and Soil, 128, 115-126.
Schmidt, E.L. and Caldwell, A.C. 1967. A practical manual of Soil Microbiology Laboratory 	Methods. Food and Agric. Organization of the United Nations Soils Bull., p.72-75.
Panse, V.G. and Shukhatme, P.V. 1978. Statistical Methods for Agricultural Workers. Indian 	Council of Agricultural Research, New Delhi, p. 145-156.
Kalpana, J. C. B., & Ojha, S. K. (2019). Co-inoculation effect of vermicompost and plant growth 	promoting rhizobacteria (Azotobacter Sp.) on the growth of chilli (Capsicum annuum L.). 	Journal of Pharmacognosy and Phytochemistry, 8(6), 2340-2348.
Raut, M., Sunita, J. Waghmare & Deshmukh, D.P. (2021). Effect of Azotobacter and phosphate 	solubilizing fungi on growth and yield of Chilli (Capsicum annuum L.). The pharma Innovation 	Journal, 10(12), 1959-1953.
Pratheep, S. & Kanchana, D. (2018). Effect of Biofertilizers and Inorganic Fertilizers on Growth and 	Yield of Chilli (Capsicum annuum L.) Var- Co 1. International Journal of Current Research in 	Life Sciences, 7, (04), 1454 1456.
Game, B. C., Ilhe, B. M., Pawar, V. S., & Khandagale, P. P. (2020). Effect of Azotobacter, phosphate 	solubilising bacteria and potash mobilising bacteria inoculants on productivity of wheat 	(Triticum aestivum L.). Intern. J. Curr. Microbiol. Appl. Sci, 9(3), 2800-2807. 
Eurendra Kumar, L. S. Verma, D. Dash and S. B. Gupta (2020) Effect of Composite Culture of Azotobacter and Phosphate Solubulizing Bacteria on in vitro Propagation of Musa acuminate (Banana). Int.J.Curr.Microbiol.App.Sci 9(5): 1691-1700.
Samiksha Khurana (2021). Development of a Bacterial Biofertilizer for chilli (Capsicum annuum L.) M. 	Sc. Thesis, Punjab Agriculture University Ludhiana-141 004, p. 71.

Karim, K. R., Rafii, M. Y., Misran, A. B., Ismail, M. F. B., Harun, A. R., Khan, M. M. H., & Chowdhury, M. F. N. (2021). Current and prospective strategies in the varietal improvement of chilli (Capsicum annuum L.) specially heterosis breeding. Agronomy, 11(11), 2217.  

Nalla, M. K., Schafleitner, R., Pappu, H. R., & Barchenger, D. W. (2023). Current status, breeding strategies and future prospects for managing chilli leaf curl virus disease and associated begomoviruses in Chilli (Capsicum spp.). Frontiers in Plant Science, 14, 1223982.  

Yadav, P., Kumar, J., Singh, H. S., & Silas, V. J. (2025). Impact of integrated nutrient management on growth and yield of Capsicum (Capsicum annuum L. var. grossum). Journal of Experimental Agriculture International, 47(7), 407–412.  

Chhapekar, S. S., Jaiswal, V., Ahmad, I., Gaur, R., & Ramchiary, N. (2018). Progress and prospects in Capsicum breeding for biotic and abiotic stresses. Biotic and abiotic stress tolerance in plants, 279-322.  
1st harvest	t1	t2	t3	t4	t5	t6	t7	3.5	5	4.75	5.25	5.5	5.5	5.75	2nd harvest	t1	t2	t3	t4	t5	t6	t7	3.75	6.75	6.25	6.75	7.25	7.75	8	3rd harvest	t1	t2	t3	t4	t5	t6	t7	4	6.75	6.75	7	7.25	7.5	8	4th harvest	t1	t2	t3	t4	t5	t6	t7	3.75	5.75	6	6.75	6.75	7	7.5	5th harvest	t1	t2	t3	t4	t5	t6	t7	4.5	7	7.25	7.75	7.5	8.25	8.75	
Number of fruits harvest-1  plants-1



Plant height ( at different growth stages)
30 days	t1	t2	t3	t4	t5	t6	t7	12.25	13.5	13	13.75	14.25	15	15.75	45 days	t1	t2	t3	t4	t5	t6	t7	40.35	45	43.32	44	44.5	45.620000000000012	46.87	60 days	t1	t2	t3	t4	t5	t6	t7	64.3	68.349999999999994	67.52	69.36999999999999	71.849999999999994	72.649999999999991	74.649999999999991	75 days	t1	t2	t3	t4	t5	t6	t7	68.86999999999999	72.52	71.900000000000006	73.400000000000006	77.11999999999999	78.92	79.36999999999999	90 days	t1	t2	t3	t4	t5	t6	t7	73	76.900000000000006	76.55	79.86999999999999	82.5	83.35	85.3	
Plant height   (cm) 


image1.jpeg




