Studies on seed dormancy and their alleviation strategies in finger millet (eleusine coracana l.)


ABSTRACT
	The present laboratory investigation was carried out to study the duration, mechanism of seed dormancy and evaluation of different physicochemical alleviation strategies for seed dormancy in various finger millet varieties. Based on the study varieties were classified into weak, moderate, strong and very strong dormancy. The dormancy duration of the genotypes ranged from 21-35 days. Among the finger millet varieties, the highest dormancy duration of 35 days was observed Dapoli-1 and slight dormancy was noticed in Dapoli Safed-1 (21 days). Seeds without seed coat showed more germination compared to with seed coat. The percentage germination of seeds with seed coat was not higher than 40 per cent in finger millet genotypes while without the seed-coat exhibited more than 75 per cent of germination, indicating that the dormancy is imposed by the seed coat factors. Also, ABA in these varieties were estimated which varied from 3.283 to 3.344 picomoles per gram fresh weight of seed finger millet varieties. Amongst studied varieties, Dapoli-3 and Dapoli Safed-1 were found best responsive to the dormancy breaking treatments for most of the morpho-physio-biochemical seed parameters. The physico-chemical treatments, salicylic acid @ 100 ppm followed by KCL @ 1.0%, GA3 @ 200 ppm, KNO3 @ 0.5% and ethrel @ 50 ppm were most effective for finger millet varieties in release of seed dormancy and to improve the germination above Indian Minimum Seed Certification Standards (75%). Among all, one variety categorized under morphological seed dormancy and three in morpho-physiological seed dormancy based on percentage of seed germination before and after the seed dormancy breaking treatments. Above all, the findings can also be well utilized for crop improvement programme to transfer the dormancy character to the non-dormant genotypes to avoid precocious germination on the mother plant.
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1. INTRODUCTION
	The world population is expected to reach 9.7 billion people by 2050, and the demand for food is expected to double in the same period. This increase in demand for food necessitates the need to develop sustainable agriculture practices that can support and sustain the global population (Chapke et al., 2018). India is the biggest producer of millets worldwide, with a share of around 40% of the world’s total production and second-largest supplier of millets, generating nine popularly known millets (Gowri and Shivakumar, 2020). Finger millet (Eleusine coracana L.) is the fastest growing as a “famine crop” (Mgonja et al., 2007) among all millets which is known for their fast maturity, water-efficient with elevated carbon dioxide fixation rates, high storability, and the ability to grow on poor soils (Gull et al., 2014; Gupta et al., 2014; Yabuno, 1987). Grains of finger millet rich in rich in protein, vitamins, minerals, phytochemicals, amino acids, fiber content and energy (Devi et al., 2014; Chethan and Malleshi (2007; Mbithi-Mwikya et al., 2000; Vadivoo et al., 1998). In seed production program, the readiness of seed to germinate for further multiplication is much ensured. The crops from Poaceae family have different levels of dormancy in caryopsis, spikelet or glumes, impermeable seed coats and due to chemical inhibitors present in the seed coat or glumes (Baskin and Baskin, 2004, Das et. al. 2019). Dormancy is the inability of a seed to germinate in a specified time period when exposed under favorable conditions for germination. Overcoming the dormancy of freshly harvested seeds is a pre-requirement for maintaining the germination and plant population in the field. Effectiveness of dormancy breaking method usually varies among species and it is strongly influenced by nature of dormancy (Navami et. al., 2022, Yadav et. al., 2025). Seed dormancy often can be broken by treatments that stimulate embryo metabolism, increase the permeability of seed coats to oxygen and water, and reduce the mechanical resistance to growth of the embryo (Nautiyal et. al. 2023). The seeds of finger millet are small and light grey in color. The germination of freshly harvested seeds of barnyard millet is inhibited due to the presence of growth inhibitors like abscisic acid in the glumes (Venkatesan et al., 2018). Seed dormancy is positively correlated with seed coat color due to phenolic compounds. The dormancy of cereal caryopsis might be controlled by phenolic compounds through their inhibitory effects on germination (Weidner and Paprocka, 1997, Delouche et. al., 2021). In this context, present investigation was carried out to study the duration, mechanism of seed dormancy and evaluation of different alleviation strategies in various finger millet varieties.
2. MATERIALS AND METHODS 
	The present investigation was carried out to study the duration, mechanism of seed dormancy and evaluation of different alleviation strategies in 10 proso millet varieties (V1: Dapoli-1, V2: Dapoli-2, V3: Dapoli-3, V4: Dapoli Safed-1) collected from all over the country at the Seed Testing Laboratory, Dr. Balasaheb Sawant Konkan Krishi Vidyapeeth, Dapoli. Freshly harvested seeds were given with dormancy breaking treatments after drying the seeds to 10% moisture content. Seeds were treated with the following dormancy breaking methods viz., B1- Control, B2- Thiourea @ 0.5 & 1.0% for 6hrs, B3- KNO3 @ 0.5 & 1.0% for 6hrs, B4- KCL @ 0.5 & 1.0% for 6hrs, B5- HNO3 @ 0.5 & 1.0% for 6hrs, B6-GA3 @ 100 & 200 ppm for 6hrs, B7- NaNO3 @ 0.05 & 1.0% for 6hrs, B8- Ethrel @ 25 & 50 ppm for 6hrs, B9- Salicylic Acid @ 100 & 200 ppm for 6hrs, B10- Water Soaking Method for 12 & 24hrs, B11- Hot Water Method (1 min.) @ 500C & 600C, B12- Heat Treatment (450C) for 12 & 24hrs, B13- Sun Drying for 48hrs. The experiment was conducted in a factorial randomized block design (FRBD) and replicated four times. The seeds were subjected to germination test in paper medium at the temperature of 25  2C and 95 ± 3% RH with the germination period of 14 days (ISTA, 1996). Seeds were evaluated for germination (ISTA 1999), shoot length (cm), root length (cm), dry matter production per 10 seedlings (g), and speed of germination (Maguire 1962 and seedling vigour (Abdul-Baki and Anderson 1973). The data obtained were analysed by the 'F' test of significance following the methods described by Panse and Sukhatme (1985). Wherever necessary, the percent values were transformed to angular (arc-sine) values before analysis. The critical differences (CD) were calculated at 5 percent probability level.
[bookmark: _GoBack]3. EXPERIMENTAL RESULTS And Discussion
	A laboratory experiment was conducted with four finger millet varieties to study the dormancy duration, mechanism/nature and methods to overcome the dormancy. The data were analyzed and the results are furnished below.
3.1 Dormancy duration and mechanism of seed dormancy
	The duration of dormancy in four genotypes ranged from 21 to 35 days with an initial germination percentage of 32 to 40 when they were tested immediately after harvest (Table 1). Among the four genotypes, one genotype (Dapoli Safed-1) as weak (2 weeks), two genotypes (Dapoli-3 and Dapoli-2) as moderate (3 weeks) and one genotype (Dapoli-1) were classified as very strong (4 weeks). The highest dormancy duration of 35 days was observed in one genotype viz., Dapoli-1 and slight dormancy was noticed in the genotype Dapoli Safed-1 (21 days). 
	The result of mechanism of dormancy in genotypes showed that, seeds without seed coat (dehulled) recorded more germination compared to seeds with coat (hull intact). The seed germination of all the dormant genotypes without seed coat recorded more than 75 per cent after 4 days while, their seeds with seed-coat exhibited only 22 to 25 per cent of germination (Table 2). ABA concentration in the finger millet genotypes varied from 3.283 to 3.344 picomoles per gram fresh weight (pmol/g f. w.) of seed (Table 3). The variety Dapoli Safed-1 recorded lowest ABA concentration of 3.283 pmol/g f. w. while highest in Dapoli-1 (3.344 pmol/g f. w.).
	Seed dormancy and their type varied among the proso millet cultivars were earlier reported by several workers. Vanden Born (1970) foxtail millet, Tischler et. al. (1999) in Paspalum dilatatum, Saritha (2004) in paddy, Hanumanthappa et al. (2015) in paddy and Yadav et. al. (2025) in proso millet seed exhibits complete or near complete dormancy when freshly harvested and dormancy was broken after three to six weeks. Dormancy was broken in two of the Setaria accessions after 60 days (Mengesha and Reddy, 1995). Supranee Ngamprasitthi et. al. (2006) in foxtail millet, Ragupathi et. al. (2017) in proso millet, Shalinee et. al. (2019) in sesame, Arnaud et. al. (2025) in African rice observed a decrease in dormant seed from 19.60 to 4.80 per cent after 12 months of storage. An after-ripening requirement of 2, 5, 12 and 30 months is recorded in Setaria, black gram, barnyard millet and Panicum spp., respectively to remove seed dormancy (Setyowati et. al. 2020; Rakesh  Seth  and  Bhatt,  2002; Nedunchezhiyam et. al. 2023; Keerthana et. al. 2021; Mengesha and Reddy, 1995). Amen (1963) had defined dormancy as an endogenously controlled but environmentally imposed temporary suspension of growth independent of environmental conditions.
3.2 Analysis of Variance	
	The analysis of variance revealed that the mean sum of squares of factor A (varieties), factor B (treatments) and their interaction (A x B) for all the traits tested was found to be significant except dehydrogenase activity and electrical conductivity (dSM-1) (Table 4) under study. Similar conclusions in conformity with Setyowati et. al. (2020) in Setaria italica, Kulkarni et. al. (2021) in paddy, Wu and Shen (2021) in Tilia miqueliana, Nedunchezhiyam et. al. (2023) in black gram, Sentil raj et. al. (2024) in little millet, Arnaud et. al. (2025) in African rice, Yadav et. al. (2025) in proso millet.
3.3 EFFECT OF SEED DORMANCY ALLEVIATION STRATEGIES ON SEED PHYSIOLOGICAL TRAITS
3.3.1. GERMINATION PERCENTAGE
	The data on germination percentage as influenced by dormancy breaking treatments in the genotypes are presented in Table 5 and depicted in plate 1-6. A significant variation was observed among the genotypes, treatments and their interaction for germination percentage. Among the genotypes, Dapoli-3 recorded maximum germination (77.72%) and it was on par with Dapoli Safed-1 (77.35%), whereas minimum (72.75%) was observed in Dapoli-1. Amid the 24 treatments, the salicylic acid at 100 ppm showed significantly highest germination (91.94%) followed by KCL treatment 1.0% (89.06%) and GA3 at 200 ppm (88.38%) while in control recorded the least germination of 23.67 per cent. The interaction effect for seed germination was highest in Dapoli-3 (96.00%) seeds treated with salicylic acid at 100 ppm followed in Dapoli Safed-1 (94.50% and 93.00%) for salicylic acid at 100 ppm and KCL at 1.0%, respectively while lowest germination (21.05%) was noticed in control for the genotype Dapoli-1.
3.3.2 Abnormal seedlings (%)
	The data on abnormal seedlings percentage as influenced by dormancy breaking treatments in genotypes are presented in Table 5. There was a significant difference among the genotypes, treatment and for abnormal seedlings. The maximum abnormal seedlings were observed in Dapoli-1 (11.77%) and minimum was recorded in Dapoli Safed-1 (9.86%). Among the 24 treatments, in control (26.38%) recorded maximum abnormal seedlings followed by NaNO3 at 1.0% (24.06%) and HNO3 at 1.0% (22.81%) and minimum (3.81%) in salicylic acid at 100 ppm. The interaction effect was significant. The abnormal seedlings percentage was highest in NaNO3 at 1.0% (29.75%) for the genotype Dapoli-1 followed by control (28.76%) for the genotype Dapoli-3 while lowest (2.25%) was noticed in Dapoli-3 seeds treated with salicylic acid at 100 ppm.
3.3.3 Fresh un-germinated seeds (%) 
	The data on fresh un-germinated seeds as influenced by dormancy breaking treatments in genotypes are presented in Table 6. The  data  showed  significant  differences  among  the  genotypes,  treatment  and  their interaction for fresh un-germinated seeds. Amid the genotypes, the maximum fresh un-germinated seeds were recorded in Dapoli-1 (9.60%) whereas minimum in Dapoli Safed-1 (7.83%) and it was on par with Dapoli-3 (7.84%). Among the treatments, maximum percentage of fresh un-germinated seeds was observed in control (41.80%) followed by NaNO3 at 1.0 per cent (14.50%) and HNO3 at 1.0 per cent (12.38%) and minimum (2.31%) was found in salicylic acid at 100 ppm followed by KCL at 1.0% (3.13%). The interaction effect of genotypes and dormancy breaking treatments revealed that the fresh un-germinated seeds were highest in control for Dapoli-1 (44.65%) followed by Dapoli-3 (42.21%) while lowest recorded in Dapoli-3 (0.75%) seeds treated with salicylic acid at 1.0% and it was on par with same treatment for the genotype Dapoli Safed-1 (1.50%).
3.3.4 Dead seeds (%) 	
	The data on dead seeds percentage as influenced by dormancy breaking treatments in genotypes are presented in Table 6. The data showed significant differences among the genotypes and treatments for dead seeds (%). The maximum percentage of dead seeds was recorded in the genotypes Dapoli-1 (5.99%) while minimum in Dapoli-3 (3.34%). Among the 24 treatments, highest dead seeds were observed in HNO3 at 1 per cent  (14.13%) followed by NaNO3 at 1.0% (10.31%) whereas minimum (1.94%) found in salicylic acid at 100 ppm and it was on par with KNO3 at 0.5% (2.00%) and KCL at 1.0% (2.44%). The interaction effect was significant. The percentage of dead seeds was maximum in HNO3 at 1.0% for the genotype Dapoli Safed-1 (15.75%) and lowest was recorded in Dapoli Safed-1 (0.75%) followed by Dapoli-3 (1.00%) seeds treated with salicylic acid at 100 ppm as well as 1.50% found in both Dapoli-2 and Dapoli Safed-1 treated with KNO3 at 0.5%.
3.3.5 Root length (cm)
	The  data  on  root  length  (cm)  as  influenced  by  dormancy  breaking  treatments  in genotypes are presented in Table 7. A significant variation was recorded among the genotypes, treatments and interaction between them for root length. Amongst the treatments, significantly highest root length was recorded in KCL at 1.00% (18.58 cm) followed by salicylic acid at 100 ppm (18.53 cm) and ethrel treatment at 50 ppm (18.00 cm) and lowest root length was observed in control (3.54 cm). Amid the genotypes, maximum root length was produced in Dapoli-3 (12.79 cm) while minimum in Dapoli-1 (9.93 cm). The interaction effect for root length was highest in treatment of KNO3 at 1.0% for the genotype Dapoli-3 (22.30 cm) followed by KCL at 1.0% for Dapoli Safed-1 (21.89 cm) variety whereas lowest in control for the genotype Dapoli-1 (1.39 cm).
3.3.6 Shoot length (cm)
	The data on shoot length as influenced by dormancy breaking treatments of genotypes are presented in Table 7. There was significant variation among the genotypes and treatments for shoot length. The highest shoot length was recorded in Dapoli-3 (12.39 cm) which was on par with Dapoli Safed-1 (12.24 cm) whereas lowest in Dapoli-1 (9.20 cm). Amongst the 24 treatments, the seeds exposed in hot water for 1 min at 500C recorded maximum (16.81 cm) shoot length which was at par with heat treatment for 24 hr. (15.60 cm), 48 hr. (15.46 cm) at 450C and GA3 treatment at 100 ppm (15.38 cm), whereas minimum found in NaNO3 at 1.0% (3.28 cm). The interaction effect between genotypes and treatments on shoot length was highly significant. The shoot length was recorded highest in Dapoli Safed-1 (22.31 cm) seeds treated with GA3 at 100 ppm followed by Dapoli-3 (18.00 cm) seeds exposed at 500C for 1 minute and seeds of Dapoli Safed-1 (17.94 cm) soaked in water for 12 hours while lowest observed in NaNO3 treatment at 1.0% for the genotype Dapoli-1 (0.13 cm) followed by Dapoli-3 (1.85 cm) for the same treatment.
3.3.7 Seedling length (cm)
	The data on seedling length (cm) as influenced by dormancy breaking treatments in genotypes are presented in Table 8. The data indicated that there was a significant variation among the genotypes, treatments and their interactions for seedling length. Amid the 24 treatments, the significantly higher seedling length was recorded in salicylic acid at 100 ppm (32.19 cm) followed by KCL at 1.0% (31.38 cm) and KNO3 at 0.5% (29.88 cm) while lowest found in NaNO3 at 1.0% (9.41 cm) irrespective of the genotypes. Among the four genotypes, maximum average seedling length was observed in Dapoli-3 (25.19 cm) followed by Dapoli Safed-1 (24.60 cm) and lowest in Dapoli-1 (19.13 cm). The interaction effect for seedling length was highest in Dapoli Safed-1 (36.86 cm) seeds treated with KNO3 at 0.5% followed by Dapoli-3 (36.47 cm and 34.76 cm) seed treated with KNO3 at 1.0% and salicylic acid at 100 ppm, respectively and lowest recorded in Dapoli-1 (3.30 cm) seeds treated with NaNO3 at 1.0% and followed by control (6.47 cm).
3.3.8 Vigour index
	The data on vigour index as influenced by dormancy breaking treatments and genotypes are presented in Table 8. The vigour index varied significantly due to genotypes and treatments. The perusal of the data showed significant variation among the genotypes for vigour index. The variety Dapoli-3 recorded significantly highest vigour index (2048.14) whereas Dapoli-1 recorded lowest vigour index (1474.62). Among all the treatments, salicylic acid at 100 ppm showed the maximum vigour index (2963.62) followed by KCL at 1.0% (2810.97), KNO3 at 0.5% (2613.48) and GA3 at 200 ppm (2552.49) while lowest vigour index was observed in control (309.43). The interaction between genotypes and dormancy breaking treatments was found highly significant. The maximum vigour index was found in Dapoli Safed-1 (3455.01 and 3353.65) seeds treated with KCL at 1.0% and KNO3 at 0.5%, respectively and which differed significantly from all the interactions followed by salicylic acid at 100 ppm in Dapoli-3 (3336.97) and lowest recorded in Dapoli-1 (140.13) seeds treated with NaNO3 at 1.0% and followed by control (152.66).
3.3.9 Seedling dry matter (mg)
	The data on seedling dry matter (mg) as influenced by dormancy breaking treatments in various genotypes are presented in Table 9. The data pertaining to seedling dry matter indicated significant difference among the varieties, treatments and interactions between them. The data revealed that among the genotypes, Dapoli-3 recorded highest seedling dry matter (41.13 mg) and it was on par with Dapoli Safed-1 and Dapoli-2 (39.54 and 38.06 mg), respectively whereas lowest (33.28 mg) was recorded in Dapoli-1. Among all the treatments, the maximum seedling dry matter (64.39 mg) was found in salicylic acid at 100 ppm followed by KNO3 at 0.5% (46.25 mg) and water soaking at 24 hours (44.27 mg) while minimum in control (16.97 mg). Amid the interactions, the seedling dry matter (mg) recorded highest in Dapoli-3 (69.53 mg) followed by Dapoli Safed-1 (64.31 mg), Dapoli-1 (62.86 mg) and Dapoli-2 (60.86 mg) seeds treated with salicylic acid at 100 ppm and lowest (11.64 mg) in control for Dapoli-1.
3.3.10 Speed of germination 
	The data on speed of germination as influenced by dormancy breaking treatments in genotypes are presented in Table 9. The data revealed that there was a significant difference among the genotypes and treatments for speed of germination. Amongst the 24 treatments, significantly higher speed of germination was recorded in salicylic acid at 100 ppm (71.90) followed by KCL at 0.5% (69.03), KNO3 at 0.5% (66.81) and GA3 at 200 ppm (66.33) while lowest in control (17.73). Among four genotypes, maximum mean speed of germination was observed in Dapoli-3 (57.91) which was at par with Dapoli Safed-1 (57.52) whereas minimum found in Dapoli-1 (52.82). The interaction between genotypes and treatments was found significant. The speed of germination was highest in Dapoli-3 (76.07) followed by Dapoli Safed-1 (74.54) seeds treated with salicylic acid at 100 ppm and in Dapoli Safed-1 (73.07) seeds treated with KCL at 1.0% which differed significantly from all the interactions whereas lowest interaction found in control (16.57) for the genotype Dapoli-1.
This increase in seed quality may be due to mechanical disturbance in the seed coverings, softening of seed coat tissue and leaching of the inhibitors from the seed (Sikder, 1967; Timple et. al. 2018; Wu and Shen 2021 and Sentil raj et. al. 2024). Although metabolic rates in dry seeds are low, it should be emphasized that the dormancy breaking process during after-ripening is also extremely low compared to treatments applied to imbibed seeds (Burton 1969; Roberts and Smith, 1977; Khan et. al. 1997; Kota Janaiah et al. 2006; Doku et. al. 2016; Setyowati et. al. 2020; Arnaud et. al. 2025).
	The causal mechanism of breaking dormancy/ enhancing germination induced by chemical treatments might be due to some chemical changes in the seed during the change from solution to gel stage by soaking and drying process. This might be associated with the washing away of the inhibitor, ABA, and further during the process, the porosity of the seed coat might increase which resulted in increased germination per cent (Gimbi & Kitabatake 2002; Maiti et. al., 2005; Wu and Shen, 2021; Olbana et. al. 2023 and Arnaud et. al. 2025). The increased germination in dry heat treatments could be due to the denaturation of inhibitors and also enhanced after-ripening process.
	Salicylic acid, KCL, GA3 and KNO3 is well documented as a compound, which increases the germination of photo-dormant seeds. SA improved the length and dry weight of stressed seedlings of barley in addition to increasing the germination rate and mean daily germination (Ben et. al., 2025). Gibberellic acid is also considered as a stress relieving molecule based on its role in promoting plant growth, enhancing seed germination, and its potential role during the salinity stress conditions (Kandil et al., 2014). Positive effect of lower concentrations of KCL was observed in the glycophyte chia (Salvia hispanica) seed germination attributes (Stefanello et al., 2015 and Nadtochii et. al., 2019). According to Bewley and Black (1982), KNO3 raises the ambient oxygen level available for citric acid cycle. Similar results were reported in Panicum maximum by Previero et al. (1996), in tropical grass Cenchrus by Geetha (2001) and also by Tajbakhsh (1996) and Brandel (2005). KNO3 may be helpful for reactivation of metabolic process of seeds. This compound may cause biosynthesis of auxin, which ultimately triggers the growth of embryo (Khan et al., 1999; Borghettiet et. al. 2002; Setyowati et. al. 2020; Nedunchezhiyam et. al. 2023 and Sentil raj et. al. 2024).
	The enhanced germination by heat treatment confirms the earlier finding of Kota Janaiah et al. (2006), Abdul Waheed et al. (2012), Doku et. al. (2016) and Arnaud et. al. (2025) in rice cultivars. This increased germination due to heat treatment possibly helped in overcoming the restriction of availability of oxygen to the embryo by increasing cracks in the seed coat or reducing the peroxidase activity in the seed covering structures thereby promoting the degradation and evaporation of short chain saturated fatty acids (SCSFAs) from the dormant seeds thereby increasing the germinability.
	Kattimani et. al. (1999) recorded highest seedling vigour, dry matter accumulation and root length in soybean seeds treated with nitrate. The negative effect of Sodium Chloride (NaCl) on seed germination attributes and initial seedling growth of quinoa (Chenopodium quinoa) (Barbieri et. al., 2019).
3.4 EFFECT OF SEED DORMANCY ALLEVIATION STRATEGIES ON SEED BIOCHEMICAL TRAITS
3.4.1 ELECTRICAL CONDUCTIVITY (dSm-1)
	The data on electrical conductivity as influenced by dormancy breaking treatments in various genotypes are presented in Table 10. The analysis of variation had shown significant differences among the genotypes, treatments and their interactions for electrical conductivity. The maximum electrical conductivity (dSM-1) was observed in Dapoli Safed-1 (0.568) followed by Dapoli-1 (0.560) while lowest value in Dapoli-2 (0.480). Among all the treatments, the highest value of electrical conductivity was recorded in NaNO3 at 1.0% (0.808) followed by HNO3 at 1.0% (0.770) and NaNO3 at 0.05% (0.749) whereas lowest value observed in water soaking treatment at 12 hours (0.364) and it was on par with thiourea at 1.0% (0.390). The interaction effect for electrical conductivity (dSM-1) was highest in NaNO3 at 1.0% (0.962) followed by NaNO3 at 0.05% (0.902) for Dapoli Safed-1 variety and lowest value was recorded in Dapoli-3 seeds soaked in water for 12 hr. (0.216). Similar results were also reported by Liela et. al. (2005) in paddy, Ragupathi et. al. (2017) in proso millet, Shalinee et. al. (2019) in sesame, Keerthana et. al. (2021) barnyard millet, Olbana et. al. (2023) in Desmanthus virgatus, Sentil raj et. al. (2024) in little millet, Yadav et. al. (2025) in proso millet.
3.4.2 Seed viability (%) (TZ test)
	The data on seed viability (%) as influenced by dormancy breaking treatments in genotypes are presented in Table 10. The data pertaining to seed viability indicated significant difference among the varieties and treatments. The data revealed that, highest seed viability was observed in Dapoli Safed-1 (85.23%) while lowest recorded in Dapoli-1 (80.17%). Among all the 24 treatments, salicylic acid at 100 ppm (90.15%) showed maximum seed viability followed by KNO3 at 0.5% (89.52%), KCL at 1.0% (89.16%) and minimum in control (75.14%). The interaction between genotypes and dormancy breaking treatments was found highly significant. Among the interactions, the seed viability was highest in Dapoli Safed-1 (94.80%) seeds treated with KNO3 at 0.5% followed by 94.07%, 93.58% and 92.44% seed viability found in seeds treated with GA3 at 100 ppm, GA3 at 200 ppm and ethrel at 50 ppm, respectively for Dapoli Safed-1 while lowest in Dapoli-1 seeds treated with NaNO3 at 1.0% (63.27%). Soon after harvest, seed germination percentage of all the genotypes were low, but viability percentage as obtained by tetrazolium test was quite high and in the range of 75.14 to 90.15 per cent indicating that seeds were viable. After the seeds were exposed to different dormancy breaking treatments increase in the viability was obtained in all the genotypes. Varieties differed sharply in the duration of seed dormancy period and it had no relation with the dormancy of the crop as reported by Roberts (1961).
3.4.3 Dehydrogenase activity (OD value)
	The data on dehydrogenase activity as influenced by dormancy breaking treatments in various genotypes are presented in Table 11 and depicted in plate 6. The analysis of variation had shown significant differences among the genotypes, treatments and interaction between them for dehydrogenase activity. The genotype, Dapoli Safed-1 recorded highest dehydrogenase activity (0.067), and was on par with Dapoli-3 (0.066) and Dapoli-2 (0.065) whereas lowest value was recorded in Dapoli-1 (0.055). Among all the treatments, KCL at 1.0% recorded the maximum (0.081) and it was on par with KCL at 0.5% and salicylic acid at 100 ppm (0.080) while minimum in NaNO3 at 1.0% (0.030). Amid the interactions, the value of dehydrogenase activity was recorded highest in KCL at 1.0% (0.090) for Dapoli Safed-1 followed by Dapoli-3 (0.088) seeds treated with KCL at 0.5% and ethrel at 50 ppm (0.087) for Dapoli Safed-1 whereas lowest (0.022) found both in control and NaNO3 at 1.0% for the genotype Dapoli-1. The results suggest that the dehydrogenase activity is an important indicator of breaking dormancy in seeds and also an efficient indicator of the degree of dormancy in the seeds (Antonio et al., 2002; Ragupathi et. al. 2017; Keerthana et. al. 2021 and Sentil raj et. al. 2024). It is postulated that release from dormancy is associated with an increased activity of pentose phosphate pathway dehydrogenases (Hendricks and Taylorson, 1974). The present study also confirms that dehydrogenase activity is increased in all the dormancy breaking treatments.
3.4.4 α-Amylase activity (diameter in mm)
	The data on α-amylase activity as influenced by dormancy breaking treatments in genotypes are presented in Table 11 depicted in Plate 7. The data indicated that, there was a significant variation among the genotypes and treatments for α-amylase activity. The highest α-amylase activity (mm) was recorded in Dapoli-3 (14.83 mm) and it was on par with Dapoli Safed-1 (14.72 mm) whereas lowest was observed in Dapoli-1 (13.49 mm). Amongst the treatments, salicylic acid at 100 ppm showed the significantly highest α-amylase activity (21.41 mm) followed by KCL at 1.0% (18.70 mm) and KNO3 at 0.5% (17.98 mm) while least in control (7.47 mm) followed by HNO3 at 1 per cent (7.51 mm). The interaction between genotypes and treatments was found highly significant. The α-amylase activity (mm) was recorded maximum in Dapoli-3 (22.66 mm) followed by Dapoli Safed-1 (22.20 mm), Dapoli-2 (20.66 mm) and Dapoli-1 (20.14 mm) seeds treated with salicylic acid at 100 ppm which differed significantly from all the interactions whereas minimum in NaNO3 at 1.0% for Dapoli-1 variety (5.69 mm). The present results are in conformity with Borghettiet et. al. (2002), Kota Janaiah et al. (2006), Lam and Edralina (2011), Ragupathi et. al. (2017), Olbana et. al. (2023) and Yadav et. al. (2025) who reported that, chemical and physical method of breaking seed dormancy in different field crops effectively enhanced germination rate together with enhanced respiration rate, ethylene production and α-amylase activity. Deshmukh et al. (1988), Khan et. al. (1997), Hanumanthappa et al. (2015), Shalinee et. al. (2019), Wu and Shen (2021) and Arnaud et. al. (2025) observed that GA3 affected α-amylase activity positively and ABA inhibited it during germination. The genotype Dapoli-1 which showed very strong dormancy with an ABA content of 3.344 picomoles per gram fresh weight recorded lowest α-amylase activity (14.49 mm). Dormant cultivars had higher O2 uptake rate and peroxidase activity and lower amylase and dehydrogenase activities than the weakly dormant ones (Seshu and Dadlani, 1991; Doku et. al. 2016; Setyowati et. al. 2020; Olbana et. al. 2023 and Yadav et. al. 2025). Garzia-Maya et al. (1990) reported that ABA inhibit the gibberellic acid induction of α-amylase synthesis and consequently, prevent seeds from initiating germination.


Table 1: Duration/type of dormancy in finger millet varieties
	Varieties
	Per cent seed germination (Weeks after harvest

	
	Immediately after harvest
	1
	2
	3
	4
	5
	6
	Dormancy duration (days) / type of dormancy

	Dapoli-1
	32
	39
	51
	63
	72
	80
	84
	35 (Very strong dormancy)

	Dapol-2
	35
	46
	58
	70
	80
	85
	90
	29 (Moderate dormancy)

	Dapoli-3
	36
	45
	59
	72
	81
	87
	91
	26 (Moderate dormancy)

	Dapoli Safed-1
	40
	52
	65
	79
	84
	90
	95
	21 (Weak dormancy)



Table 2: Seed germination (%) of finger millet varieties with and without seed coat
	Varieties
	Seed germination (%)

	
	With seed coat
	Without seed coat (Days after harvest)

	
	Immediately after harvest
	1
	2
	3
	4
	5
	6
	Mean

	Dapoli-1
	24
	46
	61
	69
	75
	80
	88
	63.29

	Dapol-2
	22
	45
	59
	65
	74
	79
	86
	61.43

	Dapoli-3
	25
	48
	56
	64
	73
	80
	89
	62.14

	Dapoli Safed-1
	23
	42
	55
	63
	71
	78
	85
	59.57



Table 3: ABA concentration in finger millet varieties
	Varieties
	ABA concentration (pmol/g F.W.)

	Dapoli-1
	3.344

	Dapol-2
	3.335

	Dapoli-3
	3.329

	Dapoli Safed-1
	3.283



Table 4: ANOVA for 14 biometrical traits in finger millet varieties
	Sr. No.
	 Traits
DF
	Factor A
	Factor B
	Interaction A x B
	Error

	
	
	3
	23
	69
	288

	1.
	Seed germination (%)
	497.25**
	3611.06**
	42.399**
	31.07

	2.
	Abnormal seedlings (%)
	71.17**
	551.24**
	12.05**
	8.38

	3.
	Fresh un-germinated seeds (%)
	66.87**
	938.18**
	5.97**
	4.10

	4.
	Dead seeds (%)
	44.67**
	128.56**
	11.80**
	4.06

	5.
	Root length (cm)
	153.03**
	328.16**
	30.39**
	0.20

	6.
	Shoot length (cm)
	210.27**
	209.77**
	25.65**
	0.19

	7.
	Seedling length (cm)
	719.89**
	541.46**
	89.89**
	0.52

	8.
	Vigour index
	6317215.91**
	7309627.68**
	742630.68**
	18911.69

	9.
	Seedling dry weight (Mg)
	1102.02**
	1289.99**
	149.41**
	4.36

	10.
	Speed of germination
	519.92**
	2687.26**
	44.34**
	28.96

	11.
	Electrical conductivity (dSM-1)
	0.154
	0.262
	0.052
	0.002

	12.
	Seed viability test (%)
	436.51**
	438.33**
	26.69**
	22.99

	13.
	Dehydrogenase activity (OD Value)
	0.003
	0.003
	0.000
	0.000

	14.
	α Amylose activity (mm)
	35.81**
	188.54**
	2.88**
	1.85




Corrected File

Table 5: Main effect of factor A, factor B and their interaction (A x B) for the traits seed germination and abnormal seedlings

	Sr. No.
	Treatments (T)
Varieties
	Seed Germination (%)
	Abnormal Seedlings (%)

	
	
	A1
	A2
	A3
	A4
	Mean B
	A1
	A2
	A3
	A4
	Mean B

	1.
	Control
	21.05
	24.30
	23.80
	25.55
	23.67
	27.35
	25.10
	28.76
	24.30
	26.38

	2.
	ThioUrea
	0.5%
	73.75
	70.50
	76.75
	80.75
	75.44
	9.50
	13.00
	12.75
	10.75
	11.50

	
	
	1.0%
	77.00
	76.00
	85.25
	75.00
	78.31
	7.75
	11.50
	6.25
	13.50
	9.75

	3.
	KNO3
	0.5%
	81.75
	86.75
	88.00
	91.00
	86.88
	9.00
	6.25
	5.00
	5.00
	6.31

	
	
	1.0%
	78.25
	81.25
	82.25
	80.25
	80.50
	9.75
	10.50
	6.50
	7.50
	8.56

	4.
	KCL
	0.5%
	79.25
	84.75
	89.50
	87.50
	85.25
	9.50
	7.50
	5.50
	5.75
	7.06

	
	
	1.0%
	85.00
	87.75
	90.50
	93.00
	89.06
	7.25
	6.25
	4.50
	3.50
	5.38

	5.
	HNO3
	0.5%
	73.00
	77.75
	75.75
	69.50
	74.00
	12.50
	9.00
	12.00
	12.25
	11.44

	
	
	1.0%
	49.00
	52.00
	52.25
	49.50
	50.69
	26.00
	22.00
	22.00
	21.25
	22.81

	6.
	GA3
	100 ppm
	81.75
	80.25
	84.75
	86.75
	83.38
	8.50
	9.50
	7.00
	6.75
	7.94

	
	
	200 ppm
	84.00
	90.00
	89.75
	89.75
	88.38
	6.75
	4.50
	4.25
	3.75
	4.81

	7.
	NaNO3
	0.05%
	67.75
	74.75
	70.50
	78.00
	72.75
	13.50
	11.25
	12.25
	11.25
	12.06

	
	
	1.0%
	42.50
	55.00
	51.00
	56.00
	51.13
	29.75
	21.00
	23.25
	22.25
	24.06

	8.
	Ethrel
	25 ppm
	71.50
	74.25
	77.00
	80.25
	75.75
	11.50
	11.00
	8.00
	10.00
	10.13

	
	
	50 ppm
	84.00
	84.25
	83.00
	87.75
	84.75
	7.25
	6.50
	6.75
	6.00
	6.63

	9.
	Salicylic Acid
	100 ppm
	87.75
	89.50
	96.00
	94.50
	91.94
	4.75
	5.00
	2.25
	3.25
	3.81

	
	
	200 ppm
	79.50
	86.00
	91.50
	89.00
	86.50
	10.25
	6.25
	4.00
	5.00
	6.38

	10.
	Water Soaking
	12 hrs.
	71.75
	75.75
	80.25
	84.00
	77.94
	11.25
	10.50
	8.75
	7.50
	9.50

	
	
	24 hrs.
	68.25
	80.00
	80.00
	78.25
	76.63
	11.00
	8.75
	8.75
	10.75
	9.81

	11.
	Hot Water Method (1 min.)
	500C
	84.25
	86.75
	84.75
	81.00
	84.19
	6.50
	6.50
	7.50
	6.75
	6.81

	
	
	600C
	72.00
	79.00
	72.00
	64.00
	71.75
	13.50
	8.75
	13.00
	13.00
	12.06

	12.
	Heat Treatment (450C)
	24 hrs.
	80.00
	80.75
	84.25
	77.50
	80.63
	8.50
	8.75
	8.50
	8.75
	8.63

	
	
	48 hrs.
	81.50
	81.25
	79.75
	79.00
	80.38
	8.50
	7.50
	10.50
	8.75
	8.81

	13.
	Sun Drying 
	48 hrs.
	71.50
	77.25
	76.75
	78.50
	76.00
	12.25
	10.00
	14.25
	9.00
	11.38

	
	
	Mean A
	72.75
	76.49
	77.72
	77.35
	
	11.77
	10.29
	10.09
	9.86
	


Note: A1: Dapoli-1, A2- Dapoli-2, A3- Dapoli-3, A4- Dapoli Safed-1

TABLE OF SEM, SED AND C.D.
	Factors
	C.D.
	SE(d)
	SE(m)
	
	Factors
	C.D.
	SE(d)
	SE(m)

	Factor(A)
	1.585
	0.805
	0.569
	
	Factor(A)
	0.823
	0.418
	0.296

	Factor(B)
	3.882
	1.971
	1.394
	
	Factor(B)
	2.016
	1.024
	0.724

	Factor(A X B)
	7.763
	3.942
	2.787
	
	Factor(A X B)
	4.032
	2.047
	1.448



Table 6: Main effect of factor A, factor B and their interaction (A x B) for the traits fresh un-germinated seeds and dead seeds

	Sr. No.
	Treatments (T)
Varieties
	Fresh Un-germinated Seeds (%)
	Dead Seeds (%)

	
	
	A1
	A2
	A3
	A4
	Mean B
	A1
	A2
	A3
	A4
	Mean B

	1.
	Control
	
	44.65
	40.40
	42.21
	39.94
	41.80
	9.46
	10.21
	5.24
	10.22
	8.78

	2.
	ThioUrea
	0.5%
	11.50
	11.25
	7.00
	7.00
	9.19
	5.25
	5.25
	3.50
	1.50
	3.88

	
	
	1.0%
	8.75
	8.00
	4.25
	7.25
	7.06
	6.50
	4.50
	4.25
	4.25
	4.88

	3.
	KNO3
	0.5%
	6.75
	5.50
	4.50
	2.50
	4.81
	2.50
	1.50
	2.50
	1.50
	2.00

	
	
	1.0%
	8.00
	5.50
	7.50
	6.50
	6.88
	4.00
	2.75
	3.75
	5.75
	4.06

	4.
	KCL
	0.5%
	6.75
	4.75
	2.75
	5.00
	4.81
	4.50
	3.00
	2.25
	1.75
	2.88

	
	
	1.0%
	4.25
	3.25
	2.75
	2.25
	3.13
	3.50
	2.75
	2.25
	1.25
	2.44

	5.
	HNO3
	0.5%
	8.75
	6.75
	7.75
	10.50
	8.44
	5.75
	6.50
	4.50
	7.75
	6.13

	
	
	1.0%
	12.50
	12.25
	11.25
	13.50
	12.38
	12.50
	13.75
	14.50
	15.75
	14.13

	6.
	GA3
	100 ppm
	6.25
	6.25
	5.00
	4.00
	5.38
	3.50
	4.00
	3.25
	2.50
	3.31

	
	
	200 ppm
	4.75
	2.50
	3.00
	3.50
	3.44
	4.50
	3.00
	3.00
	3.00
	3.38

	7.
	NaNO3
	0.05%
	10.50
	8.00
	9.75
	8.25
	9.13
	8.25
	6.00
	7.50
	2.50
	6.06

	
	
	1.0%
	14.75
	14.25
	14.75
	14.25
	14.50
	13.00
	9.75
	11.00
	7.50
	10.31

	8.
	Ethrel
	25 ppm
	9.75
	9.25
	11.00
	7.00
	9.25
	7.25
	5.50
	4.00
	2.75
	4.88

	
	
	50 ppm
	5.50
	5.75
	6.00
	4.50
	5.44
	3.25
	3.50
	4.25
	1.75
	3.19

	9.
	Salicylic Acid
	100 ppm
	4.00
	3.00
	0.75
	1.50
	2.31
	3.50
	2.50
	1.00
	0.75
	1.94

	
	
	200 ppm
	6.50
	5.00
	2.75
	4.00
	4.56
	3.75
	2.75
	1.75
	2.00
	2.56

	10.
	Water Soaking
	12 hrs.
	10.00
	9.00
	8.25
	6.00
	8.31
	7.00
	4.75
	2.75
	2.50
	4.25

	
	
	24 hrs.
	9.00
	6.00
	6.75
	4.75
	6.63
	11.75
	5.25
	4.50
	6.25
	6.94

	11.
	Hot Water Method (1 min.)
	500C
	5.75
	5.00
	3.50
	5.00
	4.81
	3.50
	1.75
	4.25
	7.25
	4.19

	
	
	600C
	9.25
	7.50
	8.50
	11.50
	9.19
	5.25
	4.75
	6.50
	11.50
	7.00

	12.
	Heat Treatment (450C)
	24 hrs.
	7.75
	7.00
	5.50
	6.50
	6.69
	3.75
	3.50
	1.75
	7.25
	4.06

	
	
	48 hrs.
	5.50
	6.50
	6.00
	6.75
	6.19
	4.50
	4.75
	3.75
	5.50
	4.63

	13.
	Sun Drying
	48 hrs.
	9.25
	6.00
	6.75
	6.00
	7.00
	7.00
	6.75
	2.25
	6.50
	5.63

	
	
	Mean A
	9.60
	8.28
	7.84
	7.83
	
	5.99
	4.95
	4.34
	4.97
	


Note: A1: Dapoli-1, A2- Dapoli-2, A3- Dapoli-3, A4- Dapoli Safed-1

TABLE OF SEM, SED AND C.D.
	Factors
	C.D.
	SE(d)
	SE(m)
	
	Factors
	C.D.
	SE(d)
	SE(m)

	Factor(A)
	0.576
	0.292
	0.207
	
	Factor(A)
	0.573
	0.291
	0.206

	Factor(B)
	1.410
	0.716
	0.506
	
	Factor(B)
	1.404
	0.713
	0.504

	Factor(A X B)
	2.820
	1.432
	1.012
	
	Factor(A X B)
	2.809
	1.426
	1.009



Table 7: Main effect of factor A, factor B and their interaction (A x B) for the traits root and shoot length (cm)

	Sr. No.
	Treatments (T)
Varieties
	Root Length (cm)
	Shoot Length (cm)

	
	
	A1
	A2
	A3
	A4
	Mean B
	A1
	A2
	A3
	A4
	Mean B

	1.
	Control
	
	1.39
	3.02
	3.26
	6.50
	3.54
	5.93
	11.05
	8.42
	11.57
	9.24

	2.
	ThioUrea
	0.5%
	4.54
	2.41
	8.11
	9.91
	6.24
	9.68
	7.20
	13.90
	15.42
	11.55

	
	
	1.0%
	7.10
	5.21
	12.02
	5.39
	7.43
	11.64
	11.00
	17.16
	10.02
	12.45

	3.
	KNO3
	0.5%
	12.20
	20.86
	17.20
	20.57
	17.71
	8.62
	8.87
	14.90
	16.29
	12.17

	
	
	1.0%
	11.86
	17.07
	22.30
	14.11
	16.33
	6.17
	9.63
	14.17
	6.43
	9.10

	4.
	KCL
	0.5%
	8.02
	18.35
	19.86
	19.64
	16.47
	6.66
	11.14
	13.22
	13.18
	11.05

	
	
	1.0%
	13.24
	18.23
	20.97
	21.89
	18.58
	9.19
	13.02
	13.72
	15.26
	12.80

	5.
	HNO3
	0.5%
	15.62
	17.39
	15.84
	12.17
	15.25
	10.46
	12.80
	10.96
	7.41
	10.41

	
	
	1.0%
	7.97
	11.78
	11.87
	8.09
	9.93
	2.89
	6.90
	6.88
	3.33
	5.00

	6.
	GA3
	100 ppm
	13.14
	7.84
	11.58
	6.92
	9.87
	14.12
	10.21
	14.89
	22.31
	15.38

	
	
	200 ppm
	9.97
	16.58
	15.17
	13.61
	13.83
	12.24
	14.39
	16.15
	16.93
	14.92

	7.
	NaNO3
	0.05%
	6.21
	8.23
	7.66
	13.55
	8.91
	3.16
	5.27
	4.89
	10.65
	5.99

	
	
	1.0%
	3.17
	8.57
	4.62
	8.15
	6.13
	0.13
	5.72
	1.85
	5.43
	3.28

	8.
	Ethrel
	25 ppm
	11.01
	12.78
	14.86
	16.70
	13.84
	4.99
	6.83
	8.97
	10.89
	7.92

	
	
	50 ppm
	17.90
	18.54
	15.83
	19.73
	18.00
	9.96
	10.48
	7.83
	11.87
	10.03

	9.
	Salicylic Acid
	100 ppm
	19.26
	16.29
	19.62
	18.94
	18.53
	12.17
	14.14
	15.14
	13.21
	13.67

	
	
	200 ppm
	15.12
	12.16
	15.69
	14.98
	14.49
	8.04
	10.01
	11.21
	9.25
	9.63

	10.
	Water Soaking
	12 hrs.
	5.80
	7.05
	11.10
	12.64
	9.15
	10.41
	14.44
	16.45
	17.94
	14.81

	
	
	24 hrs.
	5.60
	11.04
	10.91
	10.48
	9.51
	9.81
	17.18
	15.86
	14.47
	14.33

	11.
	Hot Water Method (1 min.)
	500C
	9.69
	10.22
	10.64
	7.55
	9.53
	17.07
	17.45
	18.00
	14.74
	16.81

	
	
	600C
	15.84
	16.50
	15.06
	11.31
	14.68
	5.92
	13.88
	7.27
	4.08
	7.79

	12.
	Heat Treatment (450C)
	24 hrs.
	6.70
	11.95
	10.48
	6.44
	8.89
	16.91
	15.52
	16.50
	13.49
	15.60

	
	
	48 hrs.
	11.66
	5.71
	5.14
	7.09
	7.40
	14.64
	16.64
	16.63
	13.92
	15.46

	13.
	Sun Drying
	48 hrs.
	5.42
	7.04
	7.29
	10.53
	7.57
	9.95
	15.08
	12.45
	15.60
	13.27

	
	
	Mean A
	9.93
	11.87
	12.79
	12.37
	
	9.20
	11.62
	12.39
	12.24
	


Note: A1: Dapoli-1, A2- Dapoli-2, A3- Dapoli-3, A4- Dapoli Safed-1

TABLE OF SEM, SED AND C.D.
	Factors
	C.D.
	SE(d)
	SE(m)
	
	Factors
	C.D.
	SE(d)
	SE(m)

	Factor(A)
	0.127
	0.065
	0.046
	
	Factor(A)
	0.124
	0.063
	0.045

	Factor(B)
	0.312
	0.159
	0.112
	
	Factor(B)
	0.305
	0.155
	0.109

	Factor(A X B)
	0.624
	0.317
	0.224
	
	Factor(A X B)
	0.609
	0.309
	0.219



Table 8: Main effect of factor A, factor B and their interaction (A x B) for the traits seedling length (cm) and vigour index

	Sr. No.
	Treatments (T)
Varieties
	Seedling Length (cm)
	Vigour Index

	
	
	A1
	A2
	A3
	A4
	Mean B
	A1
	A2
	A3
	A4
	Mean B

	1.
	Control
	
	7.32
	14.07
	11.69
	18.07
	12.78
	152.66
	343.29
	279.17
	462.62
	309.43

	2.
	ThioUrea
	0.5%
	14.23
	9.61
	22.01
	25.34
	17.80
	1049.85
	677.74
	1689.74
	2044.22
	1365.39

	
	
	1.0%
	18.74
	16.21
	29.18
	15.41
	19.88
	1443.35
	1231.19
	2486.93
	1155.92
	1579.35

	3.
	KNO3
	0.5%
	20.82
	29.73
	32.10
	36.86
	29.88
	1700.11
	2578.23
	2821.94
	3353.65
	2613.48

	
	
	1.0%
	18.03
	26.70
	36.47
	20.54
	25.43
	1410.22
	2170.05
	2998.95
	1648.48
	2056.92

	4.
	KCL
	0.5%
	14.68
	29.49
	33.07
	32.82
	27.51
	1164.82
	2495.35
	2961.34
	2869.57
	2372.77

	
	
	1.0%
	22.43
	31.25
	34.69
	37.15
	31.38
	1906.55
	2744.44
	3137.87
	3455.01
	2810.97

	5.
	HNO3
	0.5%
	26.08
	30.19
	26.79
	19.58
	25.66
	1904.34
	2346.78
	2027.62
	1361.61
	1910.08

	
	
	1.0%
	10.87
	18.67
	18.74
	11.37
	14.91
	533.89
	970.10
	977.92
	564.08
	761.50

	6.
	GA3
	100 ppm
	27.26
	18.05
	26.47
	29.22
	25.25
	2228.43
	1448.42
	2243.43
	2534.58
	2113.71

	
	
	200 ppm
	22.20
	30.97
	31.32
	30.54
	28.76
	1867.91
	2791.36
	2810.85
	2739.85
	2552.49

	7.
	NaNO3
	0.05%
	9.37
	13.50
	12.55
	24.20
	14.90
	634.61
	1013.18
	882.53
	1887.76
	1104.52

	
	
	1.0%
	3.30
	14.29
	6.47
	13.59
	9.41
	140.13
	784.47
	325.97
	756.02
	501.65

	8.
	Ethrel
	25 ppm
	16.00
	19.61
	23.84
	27.58
	21.76
	1144.98
	1454.90
	1839.29
	2217.35
	1664.13

	
	
	50 ppm
	27.87
	29.02
	23.66
	31.60
	28.04
	2341.84
	2447.10
	1963.93
	2771.83
	2381.17

	9.
	Salicylic Acid
	100 ppm
	31.43
	30.43
	34.76
	32.15
	32.19
	2757.47
	2722.25
	3336.97
	3037.80
	2963.62

	
	
	200 ppm
	23.16
	22.17
	26.90
	24.23
	24.11
	1841.68
	1902.67
	2461.14
	2155.04
	2090.13

	10.
	Water Soaking
	12 hrs.
	16.21
	21.48
	27.55
	30.58
	23.96
	1162.98
	1628.81
	2211.63
	2568.53
	1892.99

	
	
	24 hrs.
	15.41
	28.21
	26.77
	24.95
	23.84
	1053.10
	2258.06
	2141.27
	1950.64
	1850.77

	11.
	Hot Water Method (1 min.)
	500C
	26.76
	27.67
	28.64
	22.30
	26.34
	2253.76
	2398.49
	2424.98
	1804.09
	2220.33

	
	
	600C
	21.76
	30.38
	22.33
	15.40
	22.47
	1567.87
	2396.67
	1611.28
	984.50
	1640.08

	12.
	Heat Treatment (450C)
	24 hrs.
	23.61
	27.46
	26.98
	19.92
	24.49
	1889.35
	2218.18
	2271.50
	1544.46
	1980.87

	
	
	48 hrs.
	26.30
	22.35
	21.76
	21.01
	22.85
	2143.23
	1816.18
	1734.50
	1661.90
	1838.95

	13.
	Sun Drying
	48 hrs.
	15.37
	22.12
	19.74
	26.12
	20.84
	1097.81
	1708.70
	1514.54
	2052.89
	1593.48

	
	
	Mean A
	19.13
	23.48
	25.19
	24.60
	
	1474.62
	1856.11
	2048.14
	1982.60
	


Note: A1: Dapoli-1, A2- Dapoli-2, A3- Dapoli-3, A4- Dapoli Safed-1

TABLE OF SEM, SED AND C.D.
	Factors
	C.D.
	SE(d)
	SE(m)
	
	Factors
	C.D.
	SE(d)
	SE(m)

	Factor(A)
	0.206
	0.105
	0.074
	
	Factor(A)
	39.089
	19.849
	14.036

	Factor(B)
	0.504
	0.256
	0.181
	
	Factor(B)
	95.749
	48.621
	34.380

	Factor(A X B)
	1.008
	0.512
	0.362
	
	Factor(A X B)
	191.498
	97.241
	68.760



Table 9: Main effect of factor A, factor B and their interaction (A x B) for the traits seedling dry weight (mg) and speed of germination

	Sr. No.
	 Treatments (T)
Varieties
	Seedling Dry Matter (mg)
	Speed of Germination

	
	
	A1
	A2
	A3
	A4
	Mean B
	A1
	A2
	A3
	A4
	Mean B

	1.
	Control
	
	11.64
	18.21
	15.91
	22.14
	16.97
	16.57
	17.81
	17.45
	19.07
	17.73

	2.
	ThioUrea
	0.5%
	33.00
	23.83
	48.62
	55.12
	40.14
	53.62
	50.57
	56.79
	60.76
	55.43

	
	
	1.0%
	34.06
	28.96
	54.22
	27.40
	36.16
	56.87
	56.07
	65.29
	55.01
	58.31

	3.
	KNO3
	0.5%
	37.52
	45.93
	48.30
	53.26
	46.25
	61.63
	66.62
	67.96
	71.04
	66.81

	
	
	1.0%
	32.43
	41.10
	50.86
	34.94
	39.83
	58.13
	61.12
	62.21
	60.29
	60.44

	4.
	KCL
	0.5%
	29.18
	43.87
	47.65
	47.27
	41.99
	59.12
	64.82
	69.38
	67.57
	65.22

	
	
	1.0%
	34.85
	43.62
	47.09
	49.57
	43.78
	64.87
	67.82
	70.38
	73.07
	69.03

	5.
	HNO3
	0.5%
	36.72
	40.91
	37.76
	30.47
	36.47
	52.87
	57.71
	55.62
	49.57
	53.94

	
	
	1.0%
	19.33
	34.94
	35.06
	20.27
	27.40
	28.87
	31.96
	32.12
	29.57
	30.63

	6.
	GA3
	100 ppm
	41.66
	32.52
	40.79
	43.75
	39.68
	61.62
	60.26
	64.63
	66.79
	63.33

	
	
	200 ppm
	34.60
	43.37
	43.71
	42.96
	41.16
	61.87
	68.01
	67.63
	67.79
	66.33

	7.
	NaNO3
	0.05%
	22.33
	26.23
	25.51
	36.95
	27.75
	41.49
	48.67
	44.64
	52.02
	46.70

	
	
	1.0%
	17.72
	28.69
	20.89
	27.98
	23.82
	24.37
	36.96
	33.07
	38.01
	33.10

	8.
	Ethrel
	25 ppm
	29.28
	33.01
	36.57
	40.62
	34.87
	45.86
	49.88
	54.10
	57.50
	51.84

	
	
	50 ppm
	42.29
	43.44
	38.05
	46.00
	42.44
	64.07
	64.12
	62.87
	67.79
	64.71

	9.
	Salicylic Acid
	100 ppm
	62.86
	60.86
	69.53
	64.31
	64.39
	67.62
	69.37
	76.07
	74.54
	71.90

	
	
	200 ppm
	39.19
	37.20
	46.86
	41.51
	41.19
	59.37
	65.87
	71.57
	69.04
	66.46

	10.
	Water Soaking
	12 hrs.
	32.71
	38.06
	44.03
	46.90
	40.42
	51.62
	55.63
	60.26
	63.88
	57.85

	
	
	24 hrs.
	27.40
	53.02
	50.14
	46.51
	44.27
	48.12
	59.88
	60.01
	58.13
	56.54

	11.
	Hot Water Method (1 min.)
	500C
	41.29
	41.92
	43.02
	36.80
	40.75
	64.29
	66.79
	64.82
	60.62
	64.13

	
	
	600C
	31.91
	40.77
	32.69
	25.82
	32.80
	52.04
	59.04
	52.07
	43.87
	51.75

	12.
	Heat Treatment (450C)
	24 hrs.
	38.11
	41.79
	41.43
	34.50
	38.96
	59.96
	60.63
	64.32
	57.38
	60.57

	
	
	48 hrs.
	35.70
	31.75
	31.18
	30.41
	32.26
	61.46
	61.13
	59.82
	58.88
	60.32

	13.
	Sun Drying
	48 hrs.
	32.95
	39.52
	37.22
	43.45
	38.28
	51.38
	57.12
	56.76
	58.38
	55.91

	
	
	Mean A
	33.28
	38.06
	41.13
	39.54
	
	52.82
	56.58
	57.91
	57.52
	


Note: A1: Dapoli-1, A2- Dapoli-2, A3- Dapoli-3, A4- Dapoli Safed-1

TABLE OF SEM, SED AND C.D.
	Factors
	C.D.
	SE(d)
	SE(m)
	
	Factors
	C.D.
	SE(d)
	SE(m)

	Factor(A)
	0.594
	0.302
	0.213
	
	Factor(A)
	1.530
	0.777
	0.549

	Factor(B)
	1.454
	0.739
	0.522
	
	Factor(B)
	3.747
	1.903
	1.345

	Factor(A X B)
	2.909
	1.477
	1.044
	
	Factor(A X B)
	7.494
	3.806
	2.691



Table 10: Main effect of factor A, factor B and their interaction (A x B) for the traits electrical conductivity (dSM-1) and seed viability test (%)

	Sr. No.
	 Treatments (T)
Varieties
	Electrical Conductivity (dSM-1)
	Seed Viability Test (%)

	
	
	A1
	A2
	A3
	A4
	Mean B
	A1
	A2
	A3
	A4
	Mean B

	1.
	Control
	
	0.617
	0.411
	0.540
	0.472
	0.510
	72.87
	74.45
	74.03
	79.21
	75.14

	2.
	ThioUrea
	0.5%
	0.493
	0.267
	0.536
	0.305
	0.400
	80.42
	82.59
	83.20
	87.18
	83.35

	
	
	1.0%
	0.483
	0.257
	0.526
	0.295
	0.390
	78.70
	80.83
	81.54
	85.44
	81.63

	3.
	KNO3
	0.5%
	0.403
	0.478
	0.264
	0.540
	0.421
	83.35
	88.55
	91.36
	94.80
	89.52

	
	
	1.0%
	0.519
	0.594
	0.380
	0.656
	0.537
	77.53
	82.70
	85.51
	89.16
	83.73

	4.
	KCL
	0.5%
	0.481
	0.692
	0.737
	0.513
	0.606
	85.41
	87.00
	89.45
	89.13
	87.75

	
	
	1.0%
	0.591
	0.813
	0.854
	0.629
	0.722
	86.95
	88.30
	90.81
	90.58
	89.16

	5.
	HNO3
	0.5%
	0.741
	0.613
	0.621
	0.666
	0.660
	79.56
	82.68
	77.63
	78.26
	79.53

	
	
	1.0%
	0.851
	0.723
	0.731
	0.776
	0.770
	77.15
	80.27
	75.06
	75.94
	77.10

	6.
	GA3
	100 ppm
	0.486
	0.465
	0.578
	0.680
	0.552
	86.55
	82.65
	87.81
	94.07
	87.77

	
	
	200 ppm
	0.448
	0.425
	0.540
	0.641
	0.513
	87.02
	83.88
	88.57
	93.58
	88.26

	7.
	NaNO3
	0.05%
	0.702
	0.776
	0.616
	0.902
	0.749
	70.96
	73.79
	78.90
	81.15
	76.20

	
	
	1.0%
	0.761
	0.835
	0.675
	0.962
	0.808
	63.27
	66.55
	71.47
	73.85
	68.78

	8.
	Ethrel
	25 ppm
	0.535
	0.237
	0.545
	0.518
	0.459
	77.80
	80.44
	82.91
	88.73
	82.47

	
	
	50 ppm
	0.494
	0.195
	0.504
	0.476
	0.417
	81.35
	84.53
	86.79
	92.44
	86.28

	9.
	Salicylic Acid
	100 ppm
	0.463
	0.435
	0.439
	0.660
	0.499
	88.42
	89.32
	91.84
	91.02
	90.15

	
	
	200 ppm
	0.425
	0.396
	0.401
	0.620
	0.460
	86.02
	86.76
	89.36
	88.72
	87.71

	10.
	Water Soaking
	12 hrs.
	0.497
	0.228
	0.216
	0.516
	0.364
	78.67
	79.25
	80.47
	84.01
	80.60

	
	
	24 hrs.
	0.568
	0.298
	0.287
	0.584
	0.434
	78.53
	79.11
	80.33
	83.86
	80.46

	11.
	Hot Water Method (1 min.)
	500C
	0.537
	0.268
	0.479
	0.296
	0.395
	84.83
	88.73
	84.91
	83.24
	85.43

	
	
	600C
	0.675
	0.407
	0.617
	0.435
	0.533
	80.58
	84.76
	80.91
	78.88
	81.28

	12.
	Heat Treatment (450C)
	24 hrs.
	0.473
	0.619
	0.431
	0.412
	0.484
	80.47
	81.92
	84.91
	79.38
	81.67

	
	
	48 hrs.
	0.530
	0.626
	0.653
	0.573
	0.596
	79.77
	81.18
	84.18
	78.70
	80.96

	13.
	Sun Drying
	48 hrs.
	0.661
	0.456
	0.585
	0.517
	0.555
	77.90
	79.48
	79.06
	84.24
	80.17

	
	
	Mean A
	0.560
	0.480
	0.531
	0.568
	
	80.17
	82.07
	83.38
	85.23
	


Note: A1: Dapoli-1, A2- Dapoli-2, A3- Dapoli-3, A4- Dapoli Safed-1

TABLE OF SEM, SED AND C.D.
	Factors
	C.D.
	SE(d)
	SE(m)
	
	Factors
	C.D.
	SE(d)
	SE(m)

	Factor(A)
	0.012
	0.006
	0.004
	
	Factor(A)
	1.363
	0.692
	0.489

	Factor(B)
	0.030
	0.015
	0.011
	
	Factor(B)
	3.339
	1.695
	1.199

	Factor(A X B)
	0.060
	0.031
	0.022
	
	Factor(A X B)
	N/A
	3.391
	2.398




Table 11: Main effect of factor A, factor B and their interaction (A x B) for the traits dehydrogenase activity (OD value) and α amylose activity (mm)

	Sr. No.
	Treatments (T)
Varieties
	Dehydrogenase Activity (OD Value)
	α Amylose Activity (mm)

	
	
	A1
	A2
	A3
	A4
	Mean B
	A1
	A2
	A3
	A4
	Mean B

	1.
	Control
	
	0.022
	0.046
	0.039
	0.066
	0.043
	6.37
	7.76
	7.67
	8.06
	7.47

	2.
	ThioUrea
	0.5%
	0.061
	0.065
	0.066
	0.073
	0.066
	13.97
	13.18
	14.80
	15.83
	14.44

	
	
	1.0%
	0.046
	0.041
	0.071
	0.034
	0.048
	14.79
	14.59
	16.98
	14.31
	15.17

	3.
	KNO3
	0.5%
	0.070
	0.075
	0.080
	0.086
	0.078
	16.59
	17.93
	18.29
	19.12
	17.98

	
	
	1.0%
	0.062
	0.071
	0.074
	0.068
	0.069
	14.73
	15.48
	15.76
	15.27
	15.31

	4.
	KCL
	0.5%
	0.071
	0.078
	0.088
	0.084
	0.080
	14.84
	16.27
	17.42
	16.96
	16.37

	
	
	1.0%
	0.072
	0.081
	0.084
	0.090
	0.081
	17.57
	18.37
	19.07
	19.79
	18.70

	5.
	HNO3
	0.5%
	0.058
	0.062
	0.054
	0.056
	0.057
	11.04
	12.06
	11.62
	10.35
	11.27

	
	
	1.0%
	0.047
	0.052
	0.053
	0.048
	0.050
	7.08
	7.84
	7.88
	7.25
	7.51

	6.
	GA3
	100 ppm
	0.071
	0.063
	0.071
	0.078
	0.070
	14.34
	14.03
	15.05
	15.55
	14.74

	
	
	200 ppm
	0.064
	0.076
	0.075
	0.075
	0.073
	15.28
	16.80
	16.70
	16.74
	16.38

	7.
	NaNO3
	0.05%
	0.033
	0.044
	0.046
	0.052
	0.044
	9.55
	11.20
	10.27
	11.97
	10.75

	
	
	1.0%
	0.022
	0.034
	0.030
	0.035
	0.030
	5.69
	8.64
	7.73
	8.88
	7.73

	8.
	Ethrel
	25 ppm
	0.047
	0.049
	0.063
	0.083
	0.060
	11.18
	12.15
	13.18
	14.01
	12.63

	
	
	50 ppm
	0.079
	0.080
	0.068
	0.087
	0.079
	15.76
	15.77
	15.47
	16.68
	15.92

	9.
	Salicylic Acid
	100 ppm
	0.079
	0.079
	0.083
	0.081
	0.080
	20.14
	20.66
	22.66
	22.20
	21.41

	
	
	200 ppm
	0.062
	0.072
	0.084
	0.075
	0.073
	14.51
	16.10
	17.49
	16.87
	16.24

	10.
	Water Soaking
	12 hrs.
	0.043
	0.053
	0.078
	0.082
	0.064
	13.65
	14.71
	15.93
	16.89
	15.30

	
	
	24 hrs.
	0.031
	0.069
	0.070
	0.062
	0.058
	12.85
	16.00
	16.03
	15.53
	15.10

	11.
	Hot Water Method (1 min.)
	500C
	0.070
	0.078
	0.072
	0.069
	0.072
	16.96
	17.61
	17.09
	15.99
	16.91

	
	
	600C
	0.057
	0.091
	0.056
	0.037
	0.060
	14.30
	16.23
	14.31
	12.06
	14.22

	12.
	Heat Treatment (450C)
	24 hrs.
	0.059
	0.072
	0.074
	0.055
	0.065
	14.82
	14.99
	15.90
	14.18
	14.97

	
	
	48 hrs.
	0.070
	0.068
	0.057
	0.050
	0.061
	15.37
	15.29
	14.96
	14.72
	15.08

	13.
	Sun Drying
	48 hrs.
	0.039
	0.062
	0.054
	0.082
	0.059
	12.40
	13.79
	13.70
	14.09
	13.49

	
	
	Mean A
	0.055
	0.065
	0.066
	0.067
	
	13.49
	14.48
	14.83
	14.72
	


Note: A1: Dapoli-1, A2- Dapoli-2, A3- Dapoli-3, A4- Dapoli Safed-1

TABLE OF SEM, SED AND C.D.
	Factors
	C.D.
	SE(d)
	SE(m)
	
	Factors
	C.D.
	SE(d)
	SE(m)

	Factor(A)
	0.002
	0.001
	0.001
	
	Factor(A)
	0.386
	0.196
	0.139

	Factor(B)
	0.004
	0.002
	0.001
	
	Factor(B)
	0.946
	0.481
	0.340

	Factor (A X B)
	0.008
	0.004
	0.003
	
	Factor(A X B)
	1.893
	0.961
	0.680



Table 12: Best varieties and dormancy breaking treatments based on average performance of genotypes, treatments and their interactions for 14 biometrical traits in finger millet

	Sr. No.
	Name of Traits
	Best Varieties
	Best Treatments

	1.
	Seed germination (%)
	Dapoli-3, Dapoli Safed-1
	Salicylic acid@100ppm, KCL@1.0%, GA3@200ppm, KNO3@0.5%

	2.
	Abnormal seedlings (%)
	Dapoli Safed-1, Dapoli-3
	Salicylic acid@100ppm, GA3@200ppm, KCL@1.0%, KNO3@0.5%

	3.
	Fresh un-germinated seeds (%)
	Dapoli Safed-1, Dapoli-3
	Salicylic acid@100ppm, KCL@1.0%, GA3@200ppm

	4.
	Dead seeds (%)
	Dapoli-3, Dapoli-2
	Salicylic acid@100ppm, KNO3@0.5%, KCL@1.0%

	5.
	Root length (cm)
	Dapoli-3, Dapoli Safed-1
	KCL@1.0%, Salicylic acid@100ppm, Ethrel@50ppm, KNO3@0.5%

	6.
	Shoot length (cm)
	Dapoli-3, Dapoli Safed-1
	Hot Water Method @500C for 1 minute, Heat Treatment @450C for 24 and 48 hours

	7.
	Seedling length (cm)
	Dapoli-3, Dapoli Safed-1
	KCL@1.0%, Salicylic acid@100ppm, GA3@200ppm, KNO3@0.5%, Ethrel@50ppm

	8.
	Vigour index
	Dapoli-3, Dapoli Safed-1
	Salicylic acid@100ppm, KCL@1.0%, GA3@200ppm, Ethrel@50ppm

	9.
	Seedling dry weight (mg)
	Dapoli-3, Dapoli Safed-1
	Salicylic acid@100ppm, KNO3@0.5%, Water soaking 24hrs, KCL@1.0%

	10.
	Speed of germination
	Dapoli-3, Dapoli Safed-1
	Salicylic acid@100ppm, KCL@1.0%, KNO3@0.5%, GA3@200ppm

	11.
	Electrical conductivity (dSM-1)
	Dapoli Safed-1, Dapoli-3
	KCL@1.0%, Salicylic acid@100ppm, GA3@200ppm, KNO3@0.5%

	12.
	Seed viability test (%)
	Dapoli Safed-1, Dapoli-3
	Salicylic acid@100ppm, KNO3@0.5%, KCL@1.0%, GA3@200ppm

	13.
	Dehydrogenase activity (OD Value)
	Dapoli-3, Dapoli Safed-1
	KCL@1.0% & 0.5%, Salicylic acid@100ppm, Ethrel@50ppm, KNO3@0.5% 

	14.
	α-Amylose activity (mm)
	Dapoli-3, Dapoli Safed-1
	Salicylic acid@100ppm, KCL@1.0%, KNO3@0.5%, Hot Water Method @500C for 1 minute



Table 13: Categorization of varieties under different classes of seed dormancy based on seed germination (%) before and after seed dormancy treatments

	Sr. No.
	Class of Seed Dormancy
	Name of Varieties under respective class

	1.
	Physiological Dormancy
	-

	2.
	Morphological Dormancy
	Dapoli-1

	3.
	Morpho-Physiological Dormancy
	Dapoli-2, Dapoli-3 and Dapoli Safed-1

	4.
	Physical Dormancy
	-

	5.
	Combinational Dormancy
	-



4. CONCLUSIONS
	Based on the study, finger millet genotypes were classified into four groups such as weak, moderate, strong and very strong dormancy. Among the four genotypes, one genotype (Dapoli Safed-1) as weak (2 weeks), two genotypes (Dapoli-3 and Dapoli-2) as moderate (3 weeks) and one genotype (Dapoli-1) were classified as very strong (4 weeks). The highest dormancy duration of 35 days was observed in one genotype viz., Dapoli-1 and slight dormancy was noticed in the genotype Dapoli Safed-1 (21 days).
	Varieties having short dormancy period of 2-3 weeks would be helpful in overcoming the sprouting problems encountered during pre and post-harvest periods. Hence, it is essential either to maintain time lag for sowing or to follow suitable methods for breaking the dormancy to get satisfactory germination in the varieties having longer seed dormancy.
	Better understanding of seed dormancy mechanism will help us in selection of suitable breaking methods in order to get good germination and plant stand in crop plants.
	The physico-chemical treatments, salicylic acid @ 100 ppm followed by KCL @ 1.0%, GA3 @ 200 ppm and KNO3 @ 0.5% were most effective for finger millet varieties in release of dormancy and to improve the germination above Minimum Seed Certification Standards (75%). 
	Among these treatments, salicylic acid at 100 ppm and KCL at 1.0% were found very effective particularly to overcome dormancy in strong dormant varieties. Even though, effectiveness of salicylic acid and KCL as a chemical, is well documented for breaking dormancy, Indian resource poor farmers cannot afford to purchase the chemical due to its high cost and risk in handling of acids. Hence, pre-heat treatment at 500C for 1 minute or 450C for 48 hours would be the best alternative for breaking dormancy in freshly harvested seeds of weak and moderately dormant finger millet varieties.
	NaNO3 and HNO3 at both the concentrations were found deleterious to the seed. Therefore, NaNO3 and HNO3 at lower concentration of 0.01% and 0.1%, respectively can be tried for further studies.
5. SPECIAL FEATURE OF INVESTIGATION
The  outcome  of  the  experiment  will  help  in  breaking  the  seed  dormancy  of various Finger millet genotypes, so that the crop scientists and seed producing organizations can take up the seed production of various classes viz., Nucleus seed, Breeder  seed,  Foundation  seed,  Certified  seed  and  Truthfully  labeled  seed  immediately after  harvest  in  order  to  meet  the  required  quantity  of  high  quality seeds  of  improved genotypes and also it facilitates the millet farmers to raise the second crop. Above all, the findings  can  also  be  well  utilized  for  crop  improvement  programme  to  transfer  the dormancy character to the non-dormant genotypes to avoid precocious germination on the mother plant.
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	Fig. 1: Co-relation between ABA concentration and dormancy duration in finger millet varieties
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	Plate 1: Seed germination of immediately harvested seeds of 4 finger millet varieties
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	Plate 2: Seed germination of 10 proso millet varieties for salicylic acid at 100 ppm
	Plate 3: Seed germination of 10 proso millet varieties for KCL at 1.0%
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	Plate 4: Seed germination of 10 proso millet varieties for GA3 at 200 ppm
	Plate 5: Seed germination of 10 proso millet varieties for KNO3 at 0.5%
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	Plate 6: Effect of salicylic acid treatment @ 100 ppm on dehydrogenase activity of finger millet varieties
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	Plate 7: Effect of salicylic acid treatment @ 100 ppm on α amylase activity in finger millet varieties viz., Dapoli-3, Dapoli Safed-1, Dapoli-1 and Dapoli-2
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