[image: image7.png]Seedling Length (cm)

17

16

15

14

13

12

Effect of Seed Priming on Seedling Length

T0

T T2 T3 T4 TS T6
Seed Priming Treatments,

T7





[image: image8.png]Germination (%)

86.0

85.5

85.0

84.5

84.0

83.5

83.0

825

82.0

Effect of Seed Priming on Germination (%)

T0

T T2 T3 T4 TS T6
Seed Priming Treatments,

T7







Effect of different Seed Priming on Seed Quality and Storability of Sesame (Sesamum indicum L.)
Abstract
Seed quality and storability are critical constraints affecting sesame (Sesamum indicum L.) productivity under tropical storage conditions. The present investigation was undertaken to evaluate the effect of different seed priming treatments on seed quality parameters and storability of sesame variety TMV 3. Freshly harvested seeds were subjected to seven priming treatments including hydropriming, biopriming with Trichoderma viride and Bacillus subtilis, hormonal priming with indole acetic acid and gibberellic acid and botanical priming with neem and pungam leaf powders, along with an unprimed control. The experiment was conducted in a factorial completely randomized design with three replications. After priming, seeds were dried to 8% moisture content and stored in plastic containers and kada cloth under ambient conditions. Seed quality parameters including germination percentage, seedling length, dry matter production, vigour index I, vigour index II, protein content and electrical conductivity were assessed at bimonthly intervals up to ten months of storage. Results revealed a progressive decline in seed quality with increasing storage period. However, seeds primed with Trichoderma viride consistently recorded significantly higher germination, seedling growth, dry matter accumulation, vigour index I, vigour index II, protein content and lower electrical conductivity compared to other treatments and control. Plastic containers proved superior to kada cloth in maintaining seed quality during storage. The study concludes that biopriming with Trichoderma viride coupled with appropriate storage containers, is an effective and eco-friendly strategy for enhancing seed quality and storability of sesame.
Introduction

Sesame (Sesamum indicum L.) is one of the oldest oilseed crops cultivated worldwide and holds considerable economic and nutritional importance, particularly in tropical and subtropical regions. The seeds are highly valued for their rich oil content (40–55%), superior fatty acid composition, natural antioxidants (sesamin and sesamol) and significant protein content (Abhijatha et al., 2017). In India, sesame plays a vital role in edible oil production and serves as a source of livelihood for small and marginal farmers. Despite its importance, sesame productivity remains relatively low, largely due to poor seed quality, uneven germination and rapid deterioration during storage (Gebregergis et al., 2024). Seed quality is a critical determinant of crop establishment, uniform plant stand, and ultimately yield. Sesame seeds are small, fragile and rich in oil, which makes them highly susceptible to ageing and oxidative damage during storage (Usman et al., 2022). Under tropical storage conditions, high temperature and relative humidity accelerate seed deterioration, resulting in reduced germination, seedling vigour and biochemical performance. Therefore, improving seed quality and enhancing storability are major concerns in sesame cultivation (Farooq et al., 2019).

Seed priming is a pre-sowing seed enhancement technique that involves controlled hydration of seeds to initiate early metabolic processes necessary for germination, without allowing radicle emergence, followed by re-drying to original moisture content. This technique has gained considerable attention due to its ability to improve germination rate, seedling vigour, stress tolerance and overall crop performance. Different seed priming methods such as hydropriming (Devika et al., 2021), bio-priming, nutrient priming (Roy et al., 2022). and hormonal priming (Jatana et al., 2024) have been reported to enhance physiological and biochemical activities in seeds, leading to better germination and seedling establishment. In addition to improving germination and early growth, seed priming has been shown to influence seed longevity and storability. Primed seeds often exhibit improved membrane integrity, enhanced antioxidant enzyme activity and reduced lipid peroxidation, which collectively delay seed ageing and maintain viability during storage (Forti et al., 2020). However, the response of primed seeds to storage conditions varies with crop species, type of priming agent, concentration, duration of treatment and storage environment. In oilseed crops like sesame, improper priming or storage may sometimes accelerate deterioration, highlighting the need for systematic evaluation (Roy and Pal, 2019). Although several studies have documented the beneficial effects of seed priming on germination and seedling vigour in sesame, limited information is available on the comparative effects of different priming treatments on seed quality and storability over extended storage periods. Understanding these effects is essential for identifying suitable priming techniques that can enhance both immediate seed performance and long-term storage potential (Bewley et al., 2013). The research aimed to determine the influence of different seed treatments and its permeability in the physiological and biochemical changes, these are significantly involved in the seed storage life.
Materials and Methods
Experimental Material
Freshly harvested sesame seed of the variety TMV 3 obtained from Oilseed Research Station, Tindivanam was used for the experiment. The laboratory experiment was conducted at Seed Tech lab, Department of Genetics and Plant Breeding, Faculty of Agriculture, Annamalai University, Tamil Nadu, India at maintenance room temperature (25 – 28oC) and relative humidity is 90 – 95 % for seedling development.
Seed Priming Procedure 
Sesame seeds were soaked in the appropriate priming solutions for the recommended amount of time in order to perform seed priming. A fresh solution was made with distilled water at the suggested concentration for hormonal priming. Bacillus subtilis and Trichoderma viride formulations were applied at a rate of 8 g per kg of seed for biopriming treatments. Neem and pungam leaves were coarsely pulverized and applied at the same dosage as part of the botanical treatments. With the exception of hydropriming, which took place for 12 hours, seeds were soaked for 6 hours, drained and then shade-dried to restore their initial moisture content before being sown. Control seeds were sown without any priming treatment (ISTA, 2019).
Experimental Design and Treatments

The experiment was laid out in Three Factorial Completely Randomized Design (FCRD) with seven seed priming treatments and three replications for sesame variety (Panse and Sukhatme, 1985).
Table 1. Treatment details

	S. No.
	Treatment details

	1
	T0 – Control (unprimed seeds)

	2
	T1 – Hydropriming (12 hours)

	3
	T2 – Trichoderma viride @ 8g/kg of seed (6 hours)

	4
	T3 – Bacillus subtilis @8g/kg of seed (6 hours)

	5
	T4 – Indole acetic acid @ 100 ppm (6 hours)

	6
	T5 – Gibberellic acid @ 100 ppm (6 hours)

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

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


After treating the seeds, the seeds were dried to the moisture content of eight percent and packed in both the plastic container (C1) and kada cloth (C2). Seeds were evaluated at bimonthly interval upto 10 months of storage.  

Seed Quality Assessment
At each storage interval, seed samples were evaluated for:

· Germination percentage

· Seedling length

· Dry matter production

· Vigour Index I and Vigour Index II

· Protein content

· Electrical conductivity of seed leachates

Standard seed testing procedures were followed as per ISTA guidelines.
Results and Discussion

Germination and Seedling growth

Germination percentage parameter declined progressively with increasing storage duration in sesame varieties. Under ambient condition, T2 treatment recorded higher germination (86 %) followed by T3 (85 %) while the lower germination was observed in control seeds T0 (82 %). Among the containers, higher germination values observed in plastic container (86 %) then kada cloth recorded (83 %). At initial period, the germination was 92 % and it was reduced to 77 % after ten month of storage period. However, seeds primed with Trichoderma viride (T2) consistently recorded higher germination across storage periods and containers due to enhance metabolic activation during imbibition and suppression of deleterious microorganisms (Vijaya Geetha et al., 2021). Similar positive effects of Trichoderma sp on seed germination and seedling growth have been reported in oilseed and pulse crops where biological priming enhanced early seedling establishment (Nyo et al., 2019)
Seedling length parameter declined progressively with increasing storage duration in sesame varieties. Under ambient condition, T2 treatment recorded the lengthiest seedling (17.33 cm) followed by T3 (15.70 cm) while the lowest seedling was observed in control seeds T0 (11.57 cm). Among the containers, the best seedling length values observed in plastic container (14.72 cm) then kada cloth recorded (13.08 cm). At initial period, the seedling length was 19.01 cm and it was reduced to 9.09 cm after ten month of storage period. However, seeds primed with Trichoderma viride (T2) consistently recorded the best seedling length across storage periods and containers due to enhance metabolic activation during imbibition and suppression of deleterious microorganisms and increasing vegetative growth. The similar result found in groundnut that significant increases in 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., 2022). As an oilseed with high protein content, soybean is equally prone to rapid deterioration and soil-borne pathogens. Research indicates that biopriming soybean seeds with Trichoderma and Bacillus species significantly enhances its defensive and growth capabilities (Zhang et al., 2024). 
Dry Matter Production and Vigour Indices

Dry matter production, Vigour Index I and Vigour Index II showed a declining trend with storage period. However, T2 treated seeds maintained significantly higher values compared to untreated seeds. Vigour indices integrate germination and seedling growth, making them reliable indicators of seed physiological quality. The higher vigour indices observed under T. viride priming suggest improved mobilization of seed reserves and enhanced seedling metabolic efficiency. Biological priming is known to stimulate enzymatic activity associated with reserve mobilization, thereby improving seedling biomass accumulation (Harman, 2006).

Protein Content
Protein content parameter declined progressively with increasing storage duration in sesame varieties. Under ambient condition, T2 treatment recorded higher protein content (23.87 %) followed by T3 (22.97 %) while the lower protein content was observed in control seeds T0 (20.64 %). Among the containers, higher protein content values observed in plastic container (23.09 %) then kada cloth recorded (20.94 %). At initial period, the protein content was 26.06 % and it was reduced to 18.63 % after ten month of storage period. However, seeds primed with Trichoderma viride (T2) consistently recorded higher protein content across storage periods and containers. Protein content decreased gradually with storage duration likely due to protein degradation and increased respiratory activity (Groot et al., 2015). Nevertheless, seeds primed with T. viride retained higher protein levels compared to untreated seeds. This indicates that biological priming may help preserve seed biochemical integrity during storage. Retention of higher protein content is beneficial for early seedling growth, as proteins serve as a major source of nitrogen during germination and early development (Bhardwaj et al., 2023).
Electrical Conductivity

Electrical conductivity increased with storage duration, reflecting loss of membrane integrity and increased solute leakage. Seeds primed with T. viride recorded significantly lower electrical conductivity values, indicating better membrane stability (Bewley et al., 2013). Lower EC values in T. viride treated seeds suggest reduced oxidative damage and improved cellular integrity. Similar observations have been reported in biologically primed seeds, where beneficial microorganisms contributed to enhanced membrane protection during storage (Zhang et al., 2024).
Influence of Storage Containers
Seeds stored in container C1 consistently maintained higher germination, vigour and biochemical quality compared to C2. The combined effect of T. viride priming and improved storage conditions was particularly effective in delaying seed deterioration, highlighting the importance of integrated seed management practices.
Conclusion

The present study clearly demonstrated that seed priming with Trichoderma viride significantly improves seed quality, vigour and storability of sesame variety TMV 3. Biological priming enhanced germination, seedling growth, dry matter production, vigour index I, vigour index II, protein retention and membrane stability, even under extended storage periods. Seeds stored in plastic container further improved seed longevity. The findings suggest that T. viride priming, combined with appropriate storage conditions, offers an eco-friendly and effective strategy for maintaining seed quality and ensuring better crop establishment in sesame.
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Table 2: Effect of priming seed treatment on period of storage, storage containers and storage condition on germination (%), Seedling length (cm), Dry matter production (mg / 10 seedlings) and Vigour index I of sesame variety – TMV 3
	Containers
	Treatments
	Germination Percentage (%)
	Seedling length (cm)
	Dry matter production (mg)
	Vigour index I

	
	Periods
	P0
	P10
	Mean
	P0
	P10
	Mean
	P0
	P10
	Mean
	P0
	P10
	Mean

	C1
	T0
	92
	77
	84
	16.49
	7.38
	12.39
	34.79
	23.3
	28.65
	1517
	568
	1056

	
	T1
	92
	78
	84
	17.34
	8.36
	13.13
	35.6
	24.6
	29.89
	1596
	652
	1124

	
	T2
	94
	82
	88
	23.08
	13.57
	18.15
	42.5
	31.5
	36.41
	2171
	1113
	1613

	
	T3
	93
	80
	86
	20.63
	12.11
	16.52
	40.2
	30.1
	34.35
	1918
	969
	1446

	
	T4
	93
	78
	85
	17.64
	8.62
	13.49
	36.4
	25.3
	30.66
	1642
	672
	1162

	
	T5
	93
	78
	85
	17.97
	9.25
	13.89
	36.6
	25.8
	31.16
	1672
	722
	1200

	
	T6
	93
	80
	86
	19.99
	11.09
	15.52
	38.5
	28.4
	33.06
	1859
	887
	1355

	
	T7
	93
	79
	85
	18.93
	10.22
	14.69
	37.2
	27.19
	31.91
	1761
	808
	1271

	
	Mean
	93
	79
	86
	19
	10.07
	14.72
	37.72
	27.02
	32.01
	1767
	799
	1278

	C2
	T0
	92
	72
	81
	16.49
	5.41
	10.75
	34.79
	21.19
	26.89
	1517
	389
	901

	
	T1
	92
	73
	82
	17.34
	6.39
	11.49
	35.6
	22.5
	28.15
	1596
	466
	967

	
	T2
	94
	79
	85
	23.08
	11.6
	16.51
	42.5
	29.4
	34.66
	2171
	917
	1434

	
	T3
	93
	77
	84
	20.63
	10.14
	14.88
	40.2
	28
	32.6
	1919
	781
	1278

	
	T4
	93
	73
	82
	17.64
	6.65
	11.85
	36.4
	23.19
	28.91
	1641
	485
	1003

	
	T5
	93
	74
	83
	17.97
	7.28
	12.25
	36.6
	23.7
	29.41
	1671
	538
	1038

	
	T6
	93
	76
	84
	19.99
	9.12
	13.88
	38.5
	26.3
	31.31
	1859
	693
	1189

	
	T7
	93
	75
	83
	18.93
	8.26
	13.05
	37.2
	25.1
	30.16
	1761
	619
	1110

	
	Mean
	93
	75
	83
	19
	8.1
	13.08
	37.72
	24.92
	30.26
	1767
	611
	1115

	Interaction
	T0
	92
	74
	82
	16.49
	6.39
	11.57
	34.79
	22.24
	27.77
	1517
	479
	979

	
	T1
	92
	75
	83
	17.34
	7.37
	12.31
	35.6
	23.55
	29.02
	1596
	559
	1045

	
	T2
	94
	80
	86
	23.08
	12.58
	17.33
	42.5
	30.45
	35.54
	2171
	1015
	1524

	
	T3
	93
	78
	86
	20.63
	11.12
	15.7
	40.2
	29.05
	33.47
	1919
	875
	1362

	
	T4
	93
	75
	84
	17.64
	7.63
	12.67
	36.4
	24.24
	29.79
	1642
	579
	1082

	
	T5
	93
	76
	84
	17.97
	8.26
	13.07
	36.6
	24.75
	30.29
	1671
	630
	1119

	
	T6
	93
	76
	85
	19.99
	10.1
	14.7
	38.5
	27.35
	32.19
	1859
	790
	1272

	
	T7
	93
	78
	84
	18.93
	9.24
	13.87
	37.2
	26.14
	31.04
	1761
	714
	1191

	
	Mean
	92
	77
	85
	19.01
	9.09
	13.9
	37.72
	25.97
	31.14
	1767
	705
	1197


Table 3: Effect of priming seed treatment on period of storage, storage containers and storage condition on Vigour index II, Protein content (%) and Electrical conductivity (dSm-1) of sesame variety – TMV 3

	Containers
	Treatments
	Vigour index II
	Protein content (%)
	Electrical conductivity (dSm-1)

	
	Periods
	P0
	P10
	Mean
	P0
	P10
	Mean
	P0
	P10
	Mean

	C1
	T0
	3.2
	1.79
	2.42
	24.91
	18.52
	21.71
	0.0202
	0.0294
	0.0252

	
	T1
	3.27
	1.92
	2.54
	25.12
	18.9
	22.15
	0.02
	0.0288
	0.0246

	
	T2
	3.99
	2.58
	3.22
	28.57
	22.16
	24.95
	0.0192
	0.0212
	0.0204

	
	T3
	3.74
	2.41
	2.99
	27.13
	21.12
	24.05
	0.0194
	0.0232
	0.0214

	
	T4
	3.39
	1.97
	2.62
	25.45
	19.13
	22.53
	0.0199
	0.028
	0.0241

	
	T5
	3.4
	2.01
	2.67
	25.63
	19.44
	22.83
	0.0198
	0.0271
	0.0236

	
	T6
	3.58
	2.27
	2.87
	25.98
	20.23
	23.41
	0.0195
	0.0246
	0.0222

	
	T7
	3.46
	2.15
	2.74
	25.76
	19.92
	23.11
	0.0197
	0.0259
	0.023

	
	Mean
	3.5
	2.14
	2.76
	26.06
	19.92
	23.09
	0.0197
	0.026
	0.0231

	C2
	T0
	3.2
	1.53
	2.22
	24.91
	15.94
	19.56
	0.0202
	0.0343
	0.0292

	
	T1
	3.28
	1.64
	2.34
	25.12
	16.32
	20
	0.02
	0.0337
	0.0286

	
	T2
	4
	2.32
	2.99
	28.57
	19.58
	22.8
	0.0192
	0.0261
	0.0245

	
	T3
	3.74
	2.15
	2.77
	27.13
	18.54
	21.9
	0.0194
	0.0281
	0.0255

	
	T4
	3.39
	1.69
	2.42
	25.45
	16.55
	20.38
	0.0199
	0.0329
	0.0282

	
	T5
	3.4
	1.75
	2.46
	25.63
	16.86
	20.68
	0.0198
	0.032
	0.0277

	
	T6
	3.58
	2
	2.66
	25.98
	17.66
	21.26
	0.0195
	0.0295
	0.0263

	
	T7
	3.46
	1.88
	2.53
	25.76
	17.34
	20.96
	0.0197
	0.0308
	0.0271

	
	Mean
	3.5
	1.87
	2.55
	26.06
	17.34
	20.94
	0.0197
	0.0309
	0.0271

	Interaction
	T0
	3.2
	1.66
	2.32
	24.91
	17.23
	20.64
	0.0202
	0.0319
	0.0272

	
	T1
	3.27
	1.78
	2.44
	25.12
	17.61
	21.08
	0.02
	0.0313
	0.0266

	
	T2
	3.99
	2.45
	3.11
	28.57
	20.8
	23.87
	0.0192
	0.0237
	0.0224

	
	T3
	3.74
	2.28
	2.88
	27.13
	19.83
	22.97
	0.0194
	0.0257
	0.0235

	
	T4
	3.39
	1.83
	2.52
	25.45
	17.84
	21.46
	0.0199
	0.0305
	0.0261

	
	T5
	3.4
	1.88
	2.57
	25.63
	18.15
	21.76
	0.0198
	0.0295
	0.0257

	
	T6
	3.58
	2.13
	2.76
	25.98
	18.94
	22.33
	0.0195
	0.0271
	0.0243

	
	T7
	3.46
	2.01
	2.64
	25.76
	18.63
	22.04
	0.0197
	0.0284
	0.025

	
	Mean
	3.5
	3.5
	2.65
	26.06
	18.63
	22.02
	0.0197
	0.0285
	0.0251
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Fig 2: Effect of seed priming treatments on Seedling length
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Fig 3:  Effect of seed priming treatments on   protein content

