COMPARATIVE EFFICACY OF SEED TREATMENTS FOR GROWTH AND YIELD PARAMETERS OF SESAME (Sesamum indicum) cultivars TMV 3 AND VRI 5

Abstract
Sesame (Sesamum indicum L.) is an important oilseed crop, however, its productivity is often constrained by poor seed vigor and uneven field establishment. Seed priming is an effective pre-sowing technique to enhance germination, crop establishment and yield performance. The present study was conducted to evaluate the comparative efficacy of different seed priming treatments on growth, flowering and yield attributes of sesame cultivars TMV 3 and VRI 5 under field conditions. The experiment was laid out in a Randomized Block Design with ten treatments, including hydropriming, hormonal priming (indole acetic acid and gibberellic acid), biopriming (Trichoderma viride and Bacillus subtilis), organic priming (neem and pungam leaf powders), chemical treatments and an unprimed control. Seeds were primed for the prescribed duration and sown following recommended agronomic practices. Observations were recorded on growth parameters, flowering behavior, yield attributes and seed yield, and the data were statistically analyzed. The results revealed that seed biopriming with Trichoderma viride @ 8 g kg⁻¹ of seed significantly improved plant height, reduced days to 50% flowering, increased number of branches and nodes per plant, enhanced capsule number, seeds per capsule, 1000-seed weight and seed yield per plant in both cultivars compared to other treatments and the control. Overall, the study demonstrates that Trichoderma viride based on biopriming is an effective, eco-friendly and cost-efficient seed enhancement strategy for improving growth and yield of sesame and it can be recommended for sustainable sesame cultivation.
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Introduction
	Sesame (Sesamum indicum L.), belonging to the family Pedaliaceae, is one of the oldest cultivated oilseed crops and is widely grown in tropical and subtropical regions of the world. It is commonly known as gingelly or til and is valued for its high-quality edible oil, nutritional richness, and medicinal properties. Sesame seeds contain approximately 50–60% oil and 18–25% protein, along with essential minerals such as calcium and phosphorus. In addition, sesame oil is rich in natural antioxidants such as sesamin, sesamolin, and sesamol, which contribute to its exceptional oxidative stability and health benefits. Owing to these characteristics, sesame is often referred to as the “Queen of Oilseeds”. India is a leading producer of sesame, ranking first in terms of cultivated area and contributing significantly to global production. Despite its economic and nutritional importance, sesame productivity remains relatively low due to several constraints, including poor seed quality, uneven germination, weak seedling establishment, susceptibility to biotic and abiotic stresses, and suboptimal crop management practices. Among these factors, seed quality plays a pivotal role in determining crop establishment, growth uniformity, and final yield.
Seed vigor and rapid field emergence are essential for achieving optimum plant population and improved yield. Delayed or uneven germination often leads to weak seedlings, poor stand establishment, increased vulnerability to stresses, and reduced yield potential. Therefore, improving seed performance through appropriate pre-sowing treatments is a practical and cost-effective approach to enhance crop productivity. Seed priming is a pre-sowing physiological technique that involves controlled hydration of seeds to initiate early metabolic processes associated with germination without allowing radicle emergence. Following priming, seeds are dried back to their original moisture content and can be sown immediately or stored for a short period. Seed priming has been widely reported to improve germination rate, uniformity of emergence, seedling vigor, and stress tolerance in various crops. Primed seeds often exhibit faster enzymatic activation, improved mobilization of seed reserves, enhanced antioxidant activity, and better root and shoot development compared to unprimed seeds (Marthandan et al., 2020).
Several seed priming methods have been explored, including hydropriming, hormonal priming, biopriming, organic priming, and chemical priming. Hormonal priming using plant growth regulators such as indole acetic acid (IAA) and gibberellic acid (GA₃) enhances cell elongation, enzyme activity, and early seedling growth. Biopriming with beneficial microorganisms such as Trichoderma viride and Bacillus subtilis not only improves seed germination and seedling vigor but also offers protection against soil-borne pathogens through rhizosphere colonization, production of growth-promoting substances, and induced systemic resistance. Organic priming using plant-based materials such as neem and pungam leaf powders has gained attention due to their eco-friendly nature and antimicrobial properties. Chemical seed treatments, though effective, require careful evaluation due to potential environmental concerns. Among biocontrol agents, Trichoderma viride has been widely recognized for its multifunctional role in agriculture. It enhances plant growth by improving nutrient availability, producing phytohormones, solubilizing phosphates, and suppressing pathogenic fungi. Several studies have reported improved germination, early vigor, disease resistance, and yield attributes in crops such as rice, groundnut, mustard, pigeon pea, and sesame following seed treatment with Trichoderma species. Although seed priming has been extensively studied in many crops, comparative information on the effectiveness of different priming agents under field conditions in sesame, particularly for popular varieties such as TMV 3 and VRI 5, is limited. Moreover, systematic evaluation of growth and yield responses to hormonal, biological, organic, and chemical priming treatments is essential to identify the most efficient and sustainable seed enhancement strategy.
Therefore, the present investigation was undertaken to evaluate the comparative efficacy of various seed priming treatments on growth, flowering behavior, yield attributes, and seed yield of sesame (Sesamum indicum L.) varieties TMV 3 and VRI 5 under field conditions.
Materials and Methods
Experimental Site and Location
The field experiment was conducted during the cropping season at Manjini village, Attur taluk, Salem district, Tamil Nadu, India. The experimental site is geographically located at 11.59° N latitude and 78.59° E longitude with a tropical climatic condition. The region experiences a warm climate with moderate rainfall, suitable for sesame cultivation. The soil of the experimental field was well-drained sandy loam, with medium fertility status, conducive for oilseed crops.
Plant Material
Genetically pure and physically healthy seeds of sesame (Sesamum indicum L.) varieties TMV 3 and VRI 5 were used for the study. The seeds of TMV 3 were procured from the Oilseeds Research Station, Tindivanam, while VRI 5 seeds were obtained from the Regional Research Station, Tamil Nadu Agricultural University, Virudhachalam. Prior to treatment, seeds were cleaned and graded to remove damaged, shriveled, and diseased seeds.
Experimental Design and Treatments
The experiment was laid out in a Randomized Block Design (RBD) with ten seed priming treatments and three replications for each sesame variety. Each treatment plot was maintained uniformly by following recommended agronomic practices.
Table 1. Treatment details
	S. No.
	Treatments

	1
	T0 – Control (unprimed seeds)

	2
	T1 – Hydropriming (12 hours)

	3
	T2 – Indole acetic acid @ 100 ppm (6 hours)

	4
	T3 – Gibberellic acid @ 100 ppm (6 hours)

	5
	T4 – Trichoderma viride @ 8g/kg of seed (6 hours)

	6
	T5 – Bacillus subtilis @8g/kg of seed (6 hours)

	7
	T6 – Neem leaf powder @ 8g/kg of seed (6 hours)

	8
	T7 – Pungam leaf powder @ 8g/kg of seed (6 hours)

	9
	T8 – Spinetoram 11.7 % SC (Insecticide) @ 8ml/kg of seed (6 hours)

	10
	T9 – Mancozeb 75 WP (Fungicide) @ 8g/kg of seed (6 hours)



Seed Priming Procedure
Seed priming was carried out by soaking sesame seeds in respective priming solutions for the prescribed duration. For hormonal and chemical priming, solutions were freshly prepared using distilled water at the recommended concentrations. For biopriming treatments, Trichoderma viride and Bacillus subtilis formulations were applied at the rate of 8 g per kg of seed. Botanical treatments involved finely powdered neem and pungam leaves applied at the same dosage. Seeds were soaked for 6 hours (except hydropriming for 12 hours), drained, shade-dried back to their original moisture content, and immediately used for sowing. Control seeds were sown without any priming treatment.
Crop Establishment and Management
Primed seeds were sown in the field following standard spacing recommended for sesame cultivation. All plots received uniform cultural practices, including irrigation, weeding, and plant protection measures as per the crop production guide of Tamil Nadu Agricultural University. No additional fertilizers or growth regulators were applied during the experiment to avoid confounding effects.
Observations Recorded
Observations were recorded on five randomly selected competitive plants from each replication for both varieties. Growth and yield parameters studied included:
•	Plant height (cm)
•	Days to 50 per cent flowering
•	Number of branches per plant
•	Number of nodes per plant
•	Internodal length (cm)
•	Number of capsules per plant
•	Capsule length (cm)
•	Number of seeds per capsule
•	1000 seed weight (g)
•	Seed yield per plant (g)
Statistical Analysis
The recorded data were subjected to statistical analysis using Analysis of Variance (ANOVA) appropriate for a Randomized Block Design. The significance of treatment effects was tested at 5 per cent probability level. The standard error of difference (SED) and critical difference (CD) values were calculated to compare treatment means, following the procedure outlined by Panse and Sukhatme (1985).

Result and Discussion
Growth parameters
Plant height
Highly significant values were obtained in the evaluation of field parameters. Among the treatments, T4 recorded the highest plant height (106 cm and 105 cm) in both sesame varieties (TMV 3 and VRI 5) and was followed by T3 (102 cm and 98 cm) and the lowest plant height (81 cm and 83 cm) observed in control (T0). Due to the presence of plant growth promoters that enhance vegetative growth. The similar result found in groundnut that significant increases in germination %, seedling vigor index, and reduced pre-emergence damping-off. T. viride coated seeds showed 18–25% higher field emergence than untreated seeds (Rao et al., 2023).
Days to 50 % flowering
	Above the treatments, T4 recorded minimum days (40 DAS and 38 DAS) taken for 50 % flowering and followed by T3 (42 DAS and 40 DAS) and T0 control recorded maximum days (48 DAS and 47 DAS). These Trichoderma exhibits a wide range of metabolic and enzymatic activities, the cellulose helps to break organic matters that lead to quick growth and fastening blossoms of sesame compared to other treatments. Similarity found in maize crop seed treatment significantly increased root length, root biomass, and early vigor. Increased nutrient uptake (N, P, Zn) was observed due to rhizosphere colonization (Panday et al., 2017).
Number of branches and Number of nodes per plant
	Both two sesame varieties recorded the best value at T4. Between the treatments, T4 was observed a greater number of branches (4 and 5) and number of nodes per plant (10 and 12). It contains auxin and gibberellic acid that helps to increasing photosynthesis and secondary metabolic activities in sesame crop compared to control. The same result in bioprimed rice seeds showed enhanced chitinase and peroxidase enzyme activity, reducing blast incidence by 35% (Sarma and devi, 2021). T. viride + FYM application enhanced microbial diversity and reduced collar rot caused by Sclerotium rolfsii. Yield increased by 15–18% in peagen pea (Reddy and Balakrishnan,2024).
Yield Attributes
Number of capsules and Number of seeds per capsule
Both two sesame varieties (TMV 3 and VRI 5) recorded the best value at T4. Between the treatments, T4 was observed a greater number of capsules (48 and 50) and number of seeds per plant (66 and 82) respectively. Trichoderma contains auxin and gibberellic acid that helps to increasing photosynthesis and the presence of oxidative enzymes helps to increasing flowers and produces more number of capsules in sesame crop compared to control. The same result in bioprimed rice seeds showed enhanced chitinase and peroxidase enzyme activity, reducing blast incidence by 35% (Sarma and devi, 2021). Mustard seeds treated with T. viride showed 6–8% increase in oil content and significant reduction in Alternaria blight (Das and Chakraborty, 2023).
Seed yield per plant
Highly significant values were obtained in the evaluation of field parameters. Among the treatments, T4 recorded the maximum Seed yield per plant (10 g and 12 g) in both sesame varieties (TMV 3 and VRI 5) and was followed by T3 and the minimum Seed yield per plant (6 g and 7 g) observed in control (T0). These traits increase due to presences of microorganisms help to breakdown nutrient from soil that easily to absorb by plant and help to pest and disease resistance. It also leads to maintain and increase the oil content in sesame. The similar result found in groundnut that significant increases in germination %, seedling vigor index, and reduced pre-emergence damping-off. T. viride coated seeds showed 18–25% higher field emergence than untreated seeds (Rao et al., 2023). Sesame wilt caused by Fusarium oxysporum was reduced by 60–70% when seeds were treated with T. viride @ 8 g/kg. Yield improved by 12% (Hameed and Lakshmi, 2022). In black gram, Biopriming improved germination by 22%, pod formation by 14%, and biological nitrogen fixation (Sivakumar and Rani, 2021).
Conclusion
Hence, from the present investigation it is revealed that T4 (Trichoderma viride @ 8g/kg of seed (6 hours))was found to be effective in the best growth and yield parameters viz., (Plant height, Days to 50 % flowering, Number of branches per plant, Number of nodes per plant, Internodal length, Number of capsules per plant, Capsule length, Number of seeds per capsule, 1000 seed weight, Seed yield per plant, Seed yield per ha) compared other treatments in cultivars TMV 3 and VRI 5. 
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Table 2: Effect of various seed priming on growth and yield attributes in sesame cv. TMV 3

	Treatments
	Plant height (cm)
	Days to 50 % flowering (DAS)
	No. of branches per plant
	No. of nodes per plant
	Internodal length (cm)
	No. of capsules per plant
	Capsule length (cm)
	No. of seeds per capsule
	1000 seed weight (g)
	Seed yield per plant (g)

	T0
	81.0
	48
	2
	7
	4.2
	35
	2.2
	50
	2.8
	6.0

	T1
	85.0
	47
	2
	7
	4.0
	37
	2.3
	51
	2.8
	6.0

	T2
	100.0
	43
	4
	9
	3.2
	43
	2.6
	60
	3.0
	8.0

	T3
	102.0
	42
	4
	10
	3.1
	45
	2.7
	62
	3.0
	9.0

	T4
	106.0
	40
	4
	10
	3.0
	48
	2.8
	66
	3.2
	10.0

	T5
	96.0
	44
	3
	9
	3.4
	42
	2.6
	57
	2.9
	8.0

	T6
	89.0
	47
	3
	8
	3.8
	37
	2.4
	53
	2.8
	7.0

	T7
	95.0
	45
	3
	9
	3.6
	40
	2.5
	55
	2.9
	7.0

	T8
	93.0
	46
	3
	8
	3.8
	38
	2.4
	54
	2.9
	7.0

	T9
	96.0
	44
	3
	9
	3.4
	41
	2.6
	56
	2.9
	8.0

	Mean
	94.3
	44.5
	3.1
	8.5
	3.5
	40.5
	2.5
	56.4
	2.9
	7.6

	SED
	1.779
	0.828
	0.023
	0.149
	0.067
	0.771
	0.058
	1.050
	0.058
	0.152

	CD (0.05)
	3.738
	1.740
	0.057
	0.313
	0.140
	1.620
	0.122
	2.207
	0.123
	0.319










Table 3: Effect of various seed priming on growth and yield attributes in sesame cv. VRI 5

	Treatments
	Plant height (cm)
	Days to 50 % flowering (DAS)
	No. of branches per plant
	No. of nodes per plant
	Internodal length (cm)
	No. of capsules per plant
	Capsule length (cm)
	No. of seeds per capsule
	1000 seed weight (g)
	Seed yield per plant (g)

	T0
	83.0
	47
	2
	8
	5.0
	38
	2.4
	64
	2.8
	7.0

	T1
	84.0
	46
	2
	8
	4.8
	40
	2.5
	68
	2.9
	7.0

	T2
	95.0
	40
	4
	10
	4.1
	46
	2.8
	77
	3.3
	10.0

	T3
	98.0
	40
	4
	11
	4.0
	47
	2.8
	79
	3.4
	10.0

	T4
	105.0
	38
	5
	12
	3.8
	50
	3.0
	82
	3.7
	12.0

	T5
	92.0
	42
	4
	10
	4.3
	45
	2.7
	75
	3.2
	9.0

	T6
	85.0
	45
	3
	8
	4.7
	42
	2.5
	70
	2.9
	8.0

	T7
	89.0
	43
	3
	9
	4.6
	44
	2.6
	73
	3.0
	8.0

	T8
	87.0
	44
	3
	9
	4.7
	43
	2.6
	71
	3.0
	8.0

	T9
	91.0
	42
	4
	9
	4.4
	45
	2.7
	74
	3.2
	9.0

	Mean
	90.90
	42.60
	3.40
	9.30
	4.40
	44.03
	2.60
	73.40
	3.14
	8.80

	SED
	1.680
	0.828
	0.031
	0.285
	0.083
	0.805
	0.059
	1.390
	0.064
	0.171

	CD (0.05)
	3.531
	1.740
	0.066
	0.599
	0.175
	1.693
	0.124
	2.921
	0.135
	0.361





