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Impact of hydro, organic, hormonal and osmo priming treatments on coriander (Coriandrum sativum L.) seed quality

Abstract
A popular pre-sowing method for improving seed quality, germination effectiveness, and early seedling vigor is seed priming. Crop establishment and productivity in coriander are frequently restricted by inadequate and irregular germination. Several priming techniques, including hydropriming, organic priming, hormone priming, and osmopriming, have been investigated to address these issues by boosting stress tolerance, enhancing germination performance, and activating early metabolic processes. The experiment was conducted at the Seed Technology Laboratory, Department of Seed Science and Technology, Chandra Shekhar Azad University of Agriculture and Technology, Kanpur, using a completely randomized design. The following treatments were used for study: T0- Control, T1- hydropriming for 24 hours soaking, T2- Vermi wash 15% for 24 hours soaking, T3- Cow urine 20% for 24 hours soaking, T4- Panchgavya 15% for 24 hours soaking, T5- Humic acid 20% for 24 hours soaking, T6- GA3 50 ppm for 24 hours soaking, T7- NAA 50 ppm for 24 hours soaking, T8- Cytokinin 100 ppm for 16 hours soaking, T9- KNO3 3% for 16 hours soaking, and T10- NaCl 4 g/l for 16 hours soaking. T6-50 ppm solution of GA3 soaking for 24 h showed better performance as compared to other treatments for 1000 seed weight (11.96), standard germination (96.38), peak value of germination (21.63), mean daily germination (4.59), germination value (99.21), seedling length (20.43), seedling dry weight (2.97), vigour index-I (1968.98) and vigour index-II (286.47). T2-15% solution of Vermiwash soaking for 24 h was found superior for the relative growth index (99.20). The results indicate that seed enhancement approaches can incorporate both chemical and organic priming techniques, with GA₃ exhibiting the greatest potential for enhancing the quality and production of coriander seeds.
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1. Introduction
Coriander is one of the important spice crops, which is favoured for its tender green leaves as well as dried seeds, having various uses in different foods and industrial products. The whole coriander plant emits a pleasant smell and is extensively used for culinary, medicinal, and industrial purposes. While the leaves are widely used to flavor curries, soups, chutneys, sauces, and as a garnish, the seeds are essential ingredients in curry powders, pickles, sausages, baked goods, tobacco, and liqueurs (Liu et al., 2013). High-quality seeds possess the features of being viable with a higher germination rate, vigorous, and optimum moisture content to be free from microbial infestation, and physically pure with a good appearance, which can robust the yield and quality of the crop. India is the world’s largest producer, exporter, and consumer of coriander, while a gap exists in the market between demand and supply of quality seeds. Due to a lack of sophisticated manufacturing, processing, and storage facilities, as well as dwindling fertile land, India is unable to produce enough high-quality seeds. Millions of tons of seeds lost quality due to pest attacks caused by high humidity and improper temperature control in storage godowns due to a shortage of storage facilities. India's poor ranking can be attributed to a variety of causes, one of which is the availability of high-quality seed. A larger yield per unit area can only be achieved with high-quality seed.
Seed quality has an impact on resilience and sustainability in addition to productivity. Superior seeds that are resistant to pests and diseases lessen the need for chemical pesticides, which reduces environmental risks and production costs (Chauhan et al., 2015). 
In terms of economics, farmers' profitability is significantly influenced by the quality of their seeds. According to Tripp and Louwaars (1997), using certified seeds reduces production costs per unit by increasing the efficiency of input utilization, especially fertilizer and irrigation. Quality seeds promote long-term sustainability and food security. Access to improved seed varieties promotes agricultural innovation and supports genetic conservation by balancing the use of modern and traditional landraces, claim Almekinders and Louwaars (2002). 
Seed priming is a useful technology to promote uniform and quick emergence as well as high vigour, which improves stand establishment and yield. One pre-sowing seed management approach called seed priming involves partially soaking and then drying back the seeds to give them a revitalizing effect that manifests on field emergence and extends up to yield. Vegetable seed germination and seedling growth are significantly improved by priming applications (Dursun and Ekinci, 2010). Improved seed invigoration strategies, such as hydro priming, Osmo conditioning, hormonal priming, and soaking before sowing, are well recognized to shorten emergence times, provide uniform emergence, and provide superior crop stands in various horticultural crops (Ashraf and Foolad, 2005). 
One of the few plant hormones known to promote a high number of healthy plants is gibberellin. As GA3 stimulates the manufacture of hydrolytic enzymes that break down stored food reserves, it is essential for triggering germination and breaking seed dormancy. The main effect of GA3 is stem elongation or the stimulation of cell elongation, which is essential for cell division and regulates distinct plant components at different stages of growth. It accelerates many processes, including fruit setting, leaf expansion, seedling development, and seed germination. Gibberellic acid's ability to enhance photosynthetic characteristics, the antioxidant system, seedling emergence, and growth in white clover plants cultivated in soil contaminated with heavy metals was validated by Galhaut et al. (2018).
2. Materials and Methods
2.1 Experimental site
The laboratory experiment was conducted at the Seed Testing Laboratory, Department of Seed Science and Technology, Chandra Shekhar Azad University of Agriculture and Technology, Kanpur, UP (208002), India, situated at 26°49' North and 80°31' East longitude. It is located at VIP Road near Company Bagh zing about 2 km away from the NH-34 GT road. 
2.2 Treatments and Observations
The treatments comprise, viz. T0-control (untreated) treatment, T1-hydro-primed 24-hour soaking, T2-vermi wash (15 percent for 24 hours of soaking), T3-cow urine (20 percent for 24 hours of soaking), T4-panchgavya (15 percent for 24 hours of soaking), T5-humic acid (20 percent or 200 ml l-1 for 24 hours of soaking), T6-GA3 (50 ppm for 24 hours of soaking), T7-IAA (50 ppm for 24 hours of soaking), T8-cytokinin (100 ppm for 16 hours of soaking), T9-KNO3 (3 percent for 16 hours of soaking), and T10-NaCl (4 g l-1 for 16 hours of soaking). The various seed quality observations were recorded as per the standard procedure and formula’s given below.
2.2.1 1000 seed weight: A thousand randomly selected coriander seeds were counted from each experimental plot's produce. The counted grains were dried to 8% moisture and then weighed by adopting the procedure. 
2.2.2 Germination percentage: 
Seed germination percentage under laboratory conditions was estimated based on normal seedlings. Four hundred seeds in replications, each replication 100 randomly selected seeds kept in a germinator at 22±1°C for 21 days by adopting the rules given by ISTA (2012).
2.2.3 Peak value of germination: The Peak value was calculated according to the following formula:
· PV = max (G1/T1, G2/T2, ..., Gk/Tk)
Where:
· G1, G2, ... Gk are the cumulative germination percentages at time intervals 1, 2, ... k.
· T1, T2, ..., Tk are the corresponding time intervals.
· k is the total number of time intervals. 
2.2.4 Mean daily germination: The following formula was used to determine the mean daily germination:

2.2.5 Germination value: Germination value was calculated according to the following formula:

2.2.6 Relative growth index (RGI): The formula provided by Brown and Mayer (1986) was used to determine the relative growth index of seedlings.

2.2.7 Seedling length (cm): The average seedling length of each treatment was determined by randomly selecting ten seedlings from the normal seedlings of each replication in all treatments at the moment of the final count of standard germination, which was measured in centimeters. 2.2.8 Seedling Dry Weight (mg): To measure the length of the roots and shoots, ten normal seedlings were placed in a hot air oven set at 80°C for 24 hours. The average dry weight of each seedling was then measured in milligrams.
2.2.9 Vigour index-I: The seedling vigour indices were computed using the Abdul-Baki and Anderson (1973) approach based on the results of the standard germination test. The vigour index-I was computed by multiplying the length of the seedlings on the day of the final count by the germination percentage.
 Vigour index-I = Standard Germination (%) ×Average seedling length (cm)
2.2.10 Vigour Index-II: The germination % multiplied by the dry weight of the seedlings on the day of the final count yielded the mass-based Vigour Index II.
Vigour index–II = Standard Germination (%) × Average seedling dry weight (mg)
2.3 Statistical analysis
Data collected on different parameters were analyzed using OPState software for a completely randomized design to identify significant differences at a 5% level. This was utilized to test for significance differences among 11 treatment means.
3. Results and discussion
The pooled results, as evident from Table 1 and graphically displayed in Figs. 1 & 2, indicate that the treatments had a significant impact on 1000-seed weight, standard germination, peak germination, mean daily germination, and germination value. The data were properly documented and evaluated in 2023-24 and 2024-25 combined.
The highest 1000 seed weight was observed in T6-50 ppm solution of GA3 soaking for 24 h (10.97), which was significantly higher than all other treatments except T5-20 % solution of Humic acid soaking for 24 h (10.80) and T7-50 ppm solution of IAA soaking for 24 h (10.76). The lowest 1000 seed weight was recorded in T0-Control (9.69). The highest standard germination was observed in T6-50 ppm solution of GA3 soaking for 24 h (96.38), significantly exceeding all other treatments except T3-20% solution of Cow urine soaking for 24 h (95.63), T7-50 ppm solution of IAA soaking for 24 h (95.38), T5-20 % solution of Humic acid soaking for 24 h (94.88), T9-3 % solution of KNO3 soaking for 16 h (94.50), and T1-Tap water soaking for 24 h (94.25). The lowest standard germination was in T0-Control (88.88). The peak germination value was highest in T6-50 ppm solution of GA3 soaking for 24 h (21.63), which was significantly higher than all other treatments except T7-50 ppm solution of IAA soaking for 24 h (21.03), T10-4 gm/l solution of NaCl soaking for 16 h (21.00), T4-15% solution of Panchgavya soaking for 24 h (20.94), and T5-20 % solution of Humic acid soaking for 24 h (20.25). The lowest peak germination was observed in T2-15% solution of Vermiwash soaking for 24 h (17.59). The highest mean daily germination was observed in T6-50 ppm solution of GA3 soaking for 24 h (4.59), significantly higher than all others except T3-20% solution of Cow urine soaking for 24 h (4.55), T7-50 ppm solution of IAA soaking for 24 h (4.54), T5-20 % solution of Humic acid soaking for 24 h (4.52), T9-3 % solution of KNO3 soaking for 16 h (4.50), and T1-Tap water soaking for 24 h (4.49). The lowest mean daily germination was in T0-Control (4.23). The highest overall germination value was in T6-50 ppm solution of GA3 soaking for 24 h (99.21), significantly higher than all other treatments except T7-50 ppm solution of IAA soaking for 24 h (95.48), T10-4 gm/l solution of NaCl soaking for 16 h (93.86), T8-100 ppm solution of Cytokinin soaking for 16 h (93.09), and T5-20 % solution of Humic acid soaking for 24 h (91.41). The lowest germination value was in T2-15% solution of Vermiwash soaking for 24 h (76.98). These findings align with research by Kamra et al. (2017), who revealed that 0.2% GA3 outperformed other treatments in germination percentage and mean daily germination in ridge gourd and summer squash, Debbarma (2018), who observed significant effects of 100 ppm GA3 for 24 h on chili and coriander germination, Kumar et al. (2018), who demonstrated that gibberellic acid priming improved 1000 grain weight and germination percentage in coriander, Tiwari et al. (2018), who showed vermiwash at 6% enhances chickpea germination, Phatak et al. (2018), who reported 12 h GA3 treatments benefiting seed germination in sarpgandha, Kala and Eswari (2019), who found Panchgavya 1% increased germination in Amaranthus gangeticus, Hibiscus sabdariffa, and Trigonella foenum-graecum, Nambiar Servesh (2022), who confirmed GA3 priming's effectiveness on coriander germination, Soniya et al. (2022), who observed higher germination with 3% cow urine, Rana and Sathiyanarayanan (2025), who noted superior germination with 5% Panchgavya for 6 h in black gram, and Patil et al. (2025), who indicated GA3 (100 ppm) priming improves germination in coriander.
[bookmark: _Hlk208745065][bookmark: _Hlk208745083][bookmark: _Hlk208745153][bookmark: _Hlk208745169]The treatments had a non-significant effect on the relative growth index, as demonstrated in Table 2 and graphically presented in Fig. 2. In pooled, the highest relative growth index was reported in T2-15% solution of Vermiwash soaking for 24 h (99.20) followed by T3-20% solution of Cow urine soaking for 24 h (98.58), T10-4 gm/l solution of NaCl soaking for 16 h (98.54), and T4-15% solution of Panchgavya soaking for 24 h (98.40). However, the lowest relative growth index was observed in the T6-50 ppm solution of GA3 soaking for 24 h (96.76). In pooled, the treatments had a significant effect on seedling length, seedling dry weight, vigor index I and vigor index II, as displayed in Table 2 and graphically represented in Figs. 1 & 2. The highest seedling length was observed in T6-50 ppm solution of GA3 soaking for 24 h (20.43) and at par with T7-50 ppm solution of IAA soaking for 24 h (20.10), performed significantly superior to all other treatments except T10-4 gm/l solution of NaCl soaking for 16 h (19.92), T8-100 ppm solution of Cytokinin soaking for 16 h (19.68), and T1-Tap water soaking for 24 h (19.64). However, the lowest seedling length was observed in T0-Control (Untreated) (17.98). The highest seedling dry weight was observed in T6-50 ppm solution of GA3 soaking for 24 h (2.97), significantly superior to all other treatments except T10-4 gm/l solution of NaCl soaking for 16 h (2.95). However, the lowest seedling dry weight was observed in T9-3 % solution of KNO3 soaking for 16 h (1.78).  The highest vigour index-I was observed in T6-50 ppm solution of GA3 soaking for 24 h (1968.98), significantly superior to all other treatments except T7-50 ppm solution of IAA soaking for 24 h (1917.77), T10-4 gm/l solution of NaCl soaking for 16 h (1869.46), and T1-Tap water soaking for 24 h (1853.43). However, the lowest vigour index-I was observed in T0-Control (Untreated) (1599.38). The highest vigour index-II was observed in T6-50 ppm solution of GA3 soaking for 24 h (286.47), significantly superior to all other treatments except T10-4 gm/l solution of NaCl soaking for 16 h (277.15), T5-20 % solution of Humic acid soaking for 24 h (251.29) and T1-Tap water soaking for 24 h (240.68). However, the lowest vigour index-II was reported in T9-3 % solution of KNO3 soaking for 16 h (167.91). These results are strongly supported by earlier findings across different crops, reaffirming the potential of GA₃ and organic priming agents by Das et al. (2014), who found that in bottle gourd seeds, primed with 500 ppm GA3 for 24 h performed superior for vigor index-I, vigor index-II and seedling dry weight, Kumar et al. (2018) revealed that priming with gibberellic acid enhanced the vigor index-I and vigor index-II in coriander, Tiwari et al. (2018) showed that vermiwash 6% found to be best for seedling length, seedling dry weight and vigor index in chickpea, Phatak et al. (2018) studied that GA3 12 h was found superior for seedling length and vigor index in sarpgandha, Nambiar Servesh (2022) demonstrated that priming with GA3 was effective for the seedling vigor index in coriander, Soniya et al. (2022) examined the priming with cow urine 3% and panchgavya 3% performed significantly higher over the control for seedling length, seedling dry weight and vigor index in finger millet, Rana and Sathiyanarayanan (2025) revealed that the priming with panchgavya 5% for 6 h was found significantly superior for seedling length, seedling dry weight and vigor index in black gram, Patil et al. (2025) reported that seeds primed with GA3 (100 ppm) was showed superior result for seedling length, seedling dry weight and vigor index in coriander, Varinda and Singh (2025) observed that priming with GA3 150 ppm performed best for seedling length and vigor index in cucumber.
4. Conclusion
In conclusion, it was shown that a number of seed quality metrics, such as vigor indices, seedling length, seedling dry weight, standard germination, peak germination value, mean daily germination, and 1000 seed weight, were significantly impacted by seed priming treatments. Over the period of 24 hours, GA₃ at 50 ppm consistently outperformed all other treatments in terms of germination % (96.38), seedling vigor, and seedling biomass. Other treatments like humic acid, cow urine, IAA, NaCl, and panchgavya also showed notable improvements over the control, indicating the effectiveness of both chemical and organic priming methods. Importantly, vermiwash (15%) exhibited a higher relative growth index, suggesting its role in sustainable and eco-friendly seed enhancement.  Overall, seed priming, particularly with GA₃, emerges as an effective, low-cost, and practical technique to improve seed vigor, crop establishment, and productivity.
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Fig. 1: Effect of various seed priming treatments on 1000 seed weight (g),  seedling length (cm), seedling dry weight (mg), peak value of germination and mean daily germination of coriander in pooled (2023-24 and 2024-25)


Fig. 2: Effect of various seed priming treatments on standard germination, relative growth index, germination value,  vigour index-I and vigour index-II of coriander in pooled (2023-24 and 2024-25).



	



Table 1: Effect of various seed priming treatments on 1000 seed weight (g), standard germination, peak value of germination, mean daily germination and germination value of coriander in pooled (2023-24 and 2024-25).
	Treatments description
	1000 seed weight (g)
	Standard germination (%)
	Peak value of germination
	Mean daily germination
	Germination value

	T0-Control (Untreated)
	9.69
	88.88 (70.66)
	17.93
	4.23
	75.88

	T1-Tap water soaking for 24 h 
	10.47
	94.25 (76.12)
	20.93
	4.49
	94.04

	T2-15% solution of Vermiwash soaking for 24 h
	10.79
	91.88 (73.43)
	19.13
	4.38
	83.80

	T3-20% solution of Cow urine soaking for 24 h
	10.27
	95.63 (77.97)
	19.81
	4.55
	90.25

	T4-15% solution of Panchgavya soaking for 24 h
	10.29
	92.25 (73.84)
	20.39
	4.39
	90.08

	T5-20 % solution of Humic acid soaking for 24 h 
	10.80
	94.88 (76.89)
	22.39
	4.52
	101.18

	T6-50 ppm solution of GA3 soaking for 24 h 
	10.97
	96.38 (79.10)
	22.31
	4.59
	102.44

	T7-50 ppm solution of IAA soaking for 24 h 
	10.76
	95.38 (77.64)
	19.14
	4.54
	86.82

	T8-100 ppm solution of Cytokinin soaking for 16 h 
	10.74
	93.38 (75.08)
	20.03
	4.45
	89.29

	T9-3 % solution of KNO3 soaking for 16 h 
	10.00
	94.50 (76.41)
	20.50
	4.50
	92.45

	T10-4 gm/l solution of NaCl soaking for 16 h 
	10.18
	93.88 (75.65)
	19.28
	4.47
	86.24

	SE (m±)
	0.12
	0.77
	0.74
	0.03
	3.60

	C. D. 
	0.15
	2.25
	2.15
	0.114
	10.41

	C.V. (%)
	1.67
	2.05
	7.38
	1.76
	5.09




Table 2: Effect of various seed priming treatments on relative growth index, seedling length (cm), seedling dry weight (mg), vigour index-I and vigour index-II of coriander in pooled (2023-24 and 2024-25)
	Treatments description
	Relative growth index
	[bookmark: _Hlk208749868]Seedling length (cm)
	Seedling dry weight (mg)
	Vigour index-I
	Vigour index-II

	T0-Control (Untreated)
	97.90
	17.98
	1.94
	1599.38
	172.63

	T1-Tap water soaking for 24 h 
	98.13
	19.64
	2.55
	1853.43
	240.68

	T2-15% solution of Vermiwash soaking for 24 h
	99.20
	19.51
	2.34
	1791.83
	215.09

	T3-20% solution of Cow urine soaking for 24 h
	98.58
	18.48
	2.19
	1767.58
	208.89

	T4-15% solution of Panchgavya soaking for 24 h
	98.40
	19.28
	2.50
	1777.74
	230.49

	T5-20 % solution of Humic acid soaking for 24 h 
	98.29
	19.35
	2.65
	1836.84
	251.29

	T6-50 ppm solution of GA3 soaking for 24 h 
	96.76
	20.43
	2.97
	1968.98
	286.47

	T7-50 ppm solution of IAA soaking for 24 h 
	97.41
	20.10
	2.35
	1917.77
	224.30

	T8-100 ppm solution of Cytokinin soaking for 16 h 
	97.89
	19.68
	2.14
	1841.85
	200.41

	T9-3 % solution of KNO3 soaking for 16 h 
	98.16
	18.14
	1.78
	1712.67
	167.91

	T10-4 gm/l solution of NaCl soaking for 16 h 
	98.54
	19.92
	2.95
	1869.46
	277.15

	SE (m±)
	0.52
	0.28
	0.04
	33.32
	4.27

	C. D. 
	N/A
	0.81
	0.11
	96.31
	12.35

	C.V. (%)
	1.06
	2.92
	3.30
	3.67
	5.79



1000 seed weight (g)	T0-Control (Untreated)	T1-Tap water soaking for 24 h 	T2-15% solution of Vermiwash soaking for 24 h	T3-20% solution of Cow urine soaking for 24 h	T4-15% solution of Panchgavya soaking for 24 h	T5-20 % solution of Humic acid soaking for 24 h 	T6-50 ppm solution of GA3 soaking for 24 h 	T7-50 ppm solution of IAA soaking for 24 h 	T8-100 ppm solution of Cytokinin soaking for 16 h 	T9-3 % solution of KNO3 soaking for 16 h 	T10-4 gm/l solution of NaCl soaking for 16 h 	9.69	10.47	10.79	10.27	10.29	10.8	10.97	10.76	10.74	10	10.18	Peak value of germination	T0-Control (Untreated)	T1-Tap water soaking for 24 h 	T2-15% solution of Vermiwash soaking for 24 h	T3-20% solution of Cow urine soaking for 24 h	T4-15% solution of Panchgavya soaking for 24 h	T5-20 % solution of Humic acid soaking for 24 h 	T6-50 ppm solution of GA3 soaking for 24 h 	T7-50 ppm solution of IAA soaking for 24 h 	T8-100 ppm solution of Cytokinin soaking for 16 h 	T9-3 % solution of KNO3 soaking for 16 h 	T10-4 gm/l solution of NaCl soaking for 16 h 	17.93	20.93	19.13	19.809999999999999	20.39	22.39	22.31	19.14	20.03	20.5	19.28	Mean daily germination	T0-Control (Untreated)	T1-Tap water soaking for 24 h 	T2-15% solution of Vermiwash soaking for 24 h	T3-20% solution of Cow urine soaking for 24 h	T4-15% solution of Panchgavya soaking for 24 h	T5-20 % solution of Humic acid soaking for 24 h 	T6-50 ppm solution of GA3 soaking for 24 h 	T7-50 ppm solution of IAA soaking for 24 h 	T8-100 ppm solution of Cytokinin soaking for 16 h 	T9-3 % solution of KNO3 soaking for 16 h 	T10-4 gm/l solution of NaCl soaking for 16 h 	4.2300000000000004	4.49	4.38	4.55	4.3899999999999997	4.5199999999999996	4.59	4.54	4.45	4.5	4.47	Seedling dry weight (mg)	T0-Control (Untreated)	T1-Tap water soaking for 24 h 	T2-15% solution of Vermiwash soaking for 24 h	T3-20% solution of Cow urine soaking for 24 h	T4-15% solution of Panchgavya soaking for 24 h	T5-20 % solution of Humic acid soaking for 24 h 	T6-50 ppm solution of GA3 soaking for 24 h 	T7-50 ppm solution of IAA soaking for 24 h 	T8-100 ppm solution of Cytokinin soaking for 16 h 	T9-3 % solution of KNO3 soaking for 16 h 	T10-4 gm/l solution of NaCl soaking for 16 h 	1.94	2.5499999999999998	2.34	2.19	2.5	2.65	2.97	2.35	2.14	1.78	2.95	Seedling length (cm)	T0-Control (Untreated)	T1-Tap water soaking for 24 h 	T2-15% solution of Vermiwash soaking for 24 h	T3-20% solution of Cow urine soaking for 24 h	T4-15% solution of Panchgavya soaking for 24 h	T5-20 % solution of Humic acid soaking for 24 h 	T6-50 ppm solution of GA3 soaking for 24 h 	T7-50 ppm solution of IAA soaking for 24 h 	T8-100 ppm solution of Cytokinin soaking for 16 h 	T9-3 % solution of KNO3 soaking for 16 h 	T10-4 gm/l solution of NaCl soaking for 16 h 	17.98	19.64	19.510000000000002	18.48	19.28	19.350000000000001	20.43	20.100000000000001	19.68	18.14	19.920000000000002	



Standard germination (%)	T0-Control (Untreated)	T1-Tap water soaking for 24 h 	T2-15% solution of Vermiwash soaking for 24 h	T3-20% solution of Cow urine soaking for 24 h	T4-15% solution of Panchgavya soaking for 24 h	T5-20 % solution of Humic acid soaking for 24 h 	T6-50 ppm solution of GA3 soaking for 24 h 	T7-50 ppm solution of IAA soaking for 24 h 	T8-100 ppm solution of Cytokinin soaking for 16 h 	T9-3 % solution of KNO3 soaking for 16 h 	T10-4 gm/l solution of NaCl soaking for 16 h 	88.88	94.25	91.88	95.63	92.25	94.88	96.38	95.38	93.38	94.5	93.88	Relative growth index	T0-Control (Untreated)	T1-Tap water soaking for 24 h 	T2-15% solution of Vermiwash soaking for 24 h	T3-20% solution of Cow urine soaking for 24 h	T4-15% solution of Panchgavya soaking for 24 h	T5-20 % solution of Humic acid soaking for 24 h 	T6-50 ppm solution of GA3 soaking for 24 h 	T7-50 ppm solution of IAA soaking for 24 h 	T8-100 ppm solution of Cytokinin soaking for 16 h 	T9-3 % solution of KNO3 soaking for 16 h 	T10-4 gm/l solution of NaCl soaking for 16 h 	97.9	98.13	99.2	98.58	98.4	98.29	96.76	97.41	97.89	98.16	98.54	Germination value	T0-Control (Untreated)	T1-Tap water soaking for 24 h 	T2-15% solution of Vermiwash soaking for 24 h	T3-20% solution of Cow urine soaking for 24 h	T4-15% solution of Panchgavya soaking for 24 h	T5-20 % solution of Humic acid soaking for 24 h 	T6-50 ppm solution of GA3 soaking for 24 h 	T7-50 ppm solution of IAA soaking for 24 h 	T8-100 ppm solution of Cytokinin soaking for 16 h 	T9-3 % solution of KNO3 soaking for 16 h 	T10-4 gm/l solution of NaCl soaking for 16 h 	75.88	94.04	83.8	90.25	90.08	101.18	102.44	86.82	89.29	92.45	86.24	Vigour index-I	T0-Control (Untreated)	T1-Tap water soaking for 24 h 	T2-15% solution of Vermiwash soaking for 24 h	T3-20% solution of Cow urine soaking for 24 h	T4-15% solution of Panchgavya soaking for 24 h	T5-20 % solution of Humic acid soaking for 24 h 	T6-50 ppm solution of GA3 soaking for 24 h 	T7-50 ppm solution of IAA soaking for 24 h 	T8-100 ppm solution of Cytokinin soaking for 16 h 	T9-3 % solution of KNO3 soaking for 16 h 	T10-4 gm/l solution of NaCl soaking for 16 h 	1599.38	1853.43	1791.83	1767.58	1777.74	1836.84	1968.98	1917.77	1841.85	1712.67	1869.46	Vigour index-II	T0-Control (Untreated)	T1-Tap water soaking for 24 h 	T2-15% solution of Vermiwash soaking for 24 h	T3-20% solution of Cow urine soaking for 24 h	T4-15% solution of Panchgavya soaking for 24 h	T5-20 % solution of Humic acid soaking for 24 h 	T6-50 ppm solution of GA3 soaking for 24 h 	T7-50 ppm solution of IAA soaking for 24 h 	T8-100 ppm solution of Cytokinin soaking for 16 h 	T9-3 % solution of KNO3 soaking for 16 h 	T10-4 gm/l solution of NaCl soaking for 16 h 	172.63	240.68	215.09	208.89	230.49	251.29	286.47000000000003	224.3	200.41	167.91	277.14999999999998	



