COMPARATIVE EFFICACY OF SEED TREATMENTS FOR GROWTH AND YIELD PARAMETERS OF SESAME (Sesamum indicum) var. TMV 3 AND VRI 5
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	Sesame is a significant grain and oil seed crop around the world. The ultimate yield and quality of crops are significantly influenced by the uniformity and proportion of crop growth and yield attributes. Weaker seeds and seedlings arise from delayed emergence. These days, seed priming is frequently used to improve seed performance, namely to increase germination rate and uniformity of field emergence. Therefore, research on priming methods is necessary to raise seed quality and maximum of seed yield. The experiments were carried out to growth and yield traits at various seed priming treatments with plant growth hormones, biocontrol agents, organic products and chemicals to enhance seed quality in sesame. Sesame seeds were soaked for commonly 6 hours with different priming agents viz., indole acetic acid, gibberellic acid, Trichoderma viride, Bacillus subtilis, neem leaf powder, pungam leaf powder, insecticide and fungicide along with hydropriming and control. The results revealed that seed priming with Trichoderma viride @ 8g/kg of seeds recorded the maximum field emergence traits outperformed other treatments by recording 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 of sesame crop.
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Introduction
	Sesame (Sesamum indicum L., 2n=2x=26) commonly known as gingelly, til, and tila in Sanskrit, is a member of the order Tubiflorae and family Pedaliaceae. Sesame is highly valued for its cooking quality, medicinal value of its oil, high seed oil content (50- 60%), protein (18-25%), calcium, phosphorous, oxalic acid and excellent qualities of the seed oil and oil cake. Sesame crop has many agricultural advantages (Abhijatha et al., 2017). Sesamum is described as the “Queen of oilseeds”. India ranks first in both area and production of sesame, accounting for 35% of the global area and 25% of global production. The presence of some antioxidants (sesamin, sesamolin and sesamol) makes the oil to be one of the most stable vegetable oils in the world. The growing domestic demand for edible oil, coupled with the emergence of sesame as a potential export crop, provides good opportunity for farmers to take up the cultivation of this crop and be assured of good market value (Panday et al., 2017)
Seed priming is a pre-sowing treatment that uses controlled hydration to initiate early germination processes in seeds without allowing them to fully sprout. After the priming period, seeds are re-dried and stored, so they can be sown later. Primed seeds germinate faster, more uniformly and the resulting seedlings are often more vigorous and resilient to stress. Primed seeds sprout more quickly and at a similar rate (Marthandan et al., 2020). 
Studies on methods to enhance crop species growth and development has been ongoing for a long time. A useful technique for achieving high vigour and accelerating and uniform emergence, seed priming improves stand establishment and yield. A variety of priming techniques include applying hydro, hormones, biofertilizers, organic products and chemicals to seeds. According to sources, these seed pre-treatments cause pre-germination alterations, which typically improve seed germination rate, germination velocity, reserve mobilization, and uniformity of seedling growth and development (Pal et al., 2017). According to Shrestha et al., (2019), seed priming improved maize plant establishment and growth, prompted flowering earlier, increased seed tolerance to unfavorable environmental conditions, and increased yield. It has been demonstrated that seed priming with specific chemicals increases seed germination in a variety of crops. 
The greater penetration capacity of chemical agents through the seed coat improves the nutrient uptake and WUE (Marthandan et al., 2020). However, a better understanding of the metabolic events during the priming treatment is needed to use this technology in a more efficient way. Therefore, the study was carried out to seed priming treatments to enhance seed quality in sesame.
Materials and Methods
Genetically and physically pure seeds of Sesame (Sesamum indicum (L.)) cv. TMV 3 and VRI 5 were obtained from Oilseeds Research Station, Tindivanam and Regional Research Station, Tamil Nadu Agricultural University, Virudhachallam respectively served as a basic material for this study. The field experiment was carried out at Manjini, Attur, Salem district, Tamil Nadu, India (Location: Latitude - 11.59o N and Longitude – 78.59o E).
The material for study comprised of two various sesame varieties collected from various research stations. These collected bulk seeds were treated with different treatments (Table 1) with three replications. Observation were recorded on five random competitive plants in each replication for following traits viz., Plant height (cm), Days to 50 % flowering (days), 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), Seed yield per ha (kg). The data were analyzed statistically adopting the procedure described by Panse and Sukhatme (1985).
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)



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





