Influence of sowing date on honey-bee visitation and yield attributes of niger [Guizotia abyssinica (L.f.) Cass.]



Abstract
	A field experiment was conducted during Kharif 2021 at the Experimental Farm, PC Unit Sesame & Niger, College of Agriculture, JNKVV, Jabalpur, Madhya Pradesh, India. The present investigation evaluated the influence of different sowing dates on the abundance and foraging activity of honey bees and their relationship with the yield and productivity of niger. Six sowing dates were evaluated as treatments: 15 July (T1), 25 July (T2), 5 August (T3), 15 August (T4), 25 August (T5) and 5 September (T6). Observations on bee abundance revealed considerable variation among flowering stages and sowing dates. Among the pollinators, Apis florea exhibited comparatively greater abundance, with an overall mean population of 2.40 bees m⁻² 5 min⁻¹, whereas Apis mellifera recorded a mean population of 0.64 bees m⁻² 5 min⁻¹. The highest population of A. florea (4.58 bees m⁻² 5 min⁻¹) was recorded in the 15 August sowing at 17 days after flowering, while A. mellifera attained its maximum population of 2.58 bees m⁻² 5 min⁻¹ under the same sowing treatment at 45 days after flowering. The other indigenous honey bees, A. cerana indica and A. dorsata, also exhibited marked temporal variation, with mean populations of 1.05 and 7.17 bees m⁻² 5 min⁻¹, respectively. The maximum population of A. dorsata was recorded during the peak flowering period, indicating its substantial contribution to floral resource exploitation and potential pollination activity. Sowing date significantly influenced crop productivity and yield attributes. The highest number of capitula plant⁻¹ (129.45), seeds capitulum⁻¹ (51.68), seed yield (628 kg ha⁻¹) and 1000-seed weight (4.53 g) were recorded with the 15 July sowing, whereas the lowest values were observed with the 5 September sowing. The findings demonstrate that an appropriate sowing time favourably synchronises flowering with pollinator activity under suitable environmental conditions, thereby enhancing the reproductive efficiency and seed productivity of niger. The results highlight the importance of integrating optimum sowing time with pollinator-friendly crop management for the sustainable improvement of niger productivity.
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Introduction
	Niger, Guizotia abyssinica (L.f.) Cass., is an important annual oilseed crop of the family Asteraceae, predominantly cultivated under rainfed and low-input agro-ecological conditions. The crop is valued for its adaptability to marginal environments and its nutritionally important seeds containing appreciable amounts of oil and protein. However, inadequate pollination during the reproductive phase may adversely affect pollen deposition, fertilisation, seed set and seed development, thereby limiting crop productivity. Since niger produces numerous capitula with several florets, efficient insect-mediated pollen transfer is essential for optimum reproductive success and seed yield realisation. It is known by different names in different parts of the country, viz., jagni or jatangi (Hindi); ramtal or kharsani (Gujarati); karale or khurasani (Marathi); uhechellu (Kannada); payellu (Tamil); verrinuvvulu (Telugu); alashi (Oriya); sarguza (Bengali); and sorguja (Assamese) (Dwarka et al., 2024a). Niger seeds generally contain approximately 30–50% oil (Padhi et al., 2023), which is rich in several nutritionally and physiologically important bioactive constituents, including linoleic acid, phytosterols, tocopherols, phenolic compounds, carotenoids, glycolipids, phospholipids and notably high levels of vitamin K₁ (phylloquinone) (Bhatnagar & Gopala Krishna, 2014; Tsehay et al., 2021). In addition to its valuable lipid fraction, niger seed is a potential source of protein, carbohydrates, crude fibre and vitamins, particularly vitamins A and C, contributing to its nutritional and functional significance. The presence of these bioactive and nutritionally important constituents enhances the dietary value of niger seed and its potential as a functional oilseed resource (Padhi et al., 2023). During 2021–22, niger occupied approximately 112.8 thousand hectares in India and produced about 40.3 thousand tonnes, with a mean productivity of 357.2 kg ha⁻¹. Madhya Pradesh accounted for nearly 16.0 thousand hectares, producing 4.9 thousand tonnes with an average seed productivity of 308.8 kg ha⁻¹ (Economics, Statistics & Evaluation Division, Department of Agriculture and Farmers Welfare, Government of India, 2026). 	Recent analytical work has further characterised the phenolic compounds, tocopherols, phytosterols and fatty acid profile of niger seed oil, while field evaluation of niger germplasm has emphasised the relevance of capitula number and seed-yield traits in productivity assessment (Sundar et al., 2024; Rao et al., 2024).
	Among floral visitors, Apis florea is an important indigenous pollinator exhibiting active foraging, floral constancy and efficient exploitation of nectar and pollen resources. Its visitation frequency and foraging intensity are influenced by floral odour, nectar availability, pollen abundance and environmental factors such as temperature, relative humidity and solar radiation (Mohana Rao et al., 1981; Dwarka et al., 2023a, 2024a, 2024b, 2024c, 2024d, 2024e). Floral volatile compounds and olfactory cues play an important role in bee orientation and flower recognition. Application of suitable bee attractants containing floral or fruit extracts may enhance the attractiveness of niger flowers and thereby increase bee visitation frequency, foraging intensity, residence time and pollen transfer, thereby improving pollination efficiency and reproductive performance (Dwarka et al., 2022).	Recent niger-specific studies have likewise evaluated honey-bee foraging behaviour and pollination management in relation to floral visitation and crop reproductive performance (Dwarka et al., 2023b, 2023c, 2025; Jilo et al., 2024).
	Enhanced pollinator activity may subsequently improve important yield attributes such as seed set percentage, number of filled seeds per capitulum, capitulum size, 1000-seed weight and seed yield. Therefore, evaluation of bee attractants should consider not only their behavioural effects on Apis florea but also their ultimate influence on crop productivity and seed quality. Hence, the present investigation was undertaken to assess the effects of different bee attractants on the foraging behaviour of Apis florea and their consequent influence on the productivity and seed quality of niger, Guizotia abyssinica (L.f.) Cass., with particular emphasis on pollinator visitation and yield attributes. 	A field-level need therefore remains to evaluate, within a single sowing-date framework, temporal changes in the abundance of the major honey-bee species across flowering stages together with corresponding variation in niger yield attributes under the conditions of Jabalpur.
Objective
	Accordingly, the objective of the present investigation was to evaluate the influence of different sowing dates on the abundance and foraging activity of Apis cerana indica, A. dorsata, A. florea and A. mellifera across flowering stages and to assess the associated variation in niger yield attributes and seed productivity.
Materials and methods
	The present investigation was conducted at Jabalpur, Madhya Pradesh, India, a prominent city situated along the banks of the Narmada River. Geographically, the city lies between 22°49′ and 24°08′ N latitude and at approximately 78°21′ E longitude, with an elevation of about 411.78 m above mean sea level. The field experiment was carried out during the Kharif season of 2021 at the Experimental Farm, PC Unit Sesame and Niger, College of Agriculture, JNKVV, Jabalpur, Madhya Pradesh. The experiment was designed to assess the influence of different sowing dates on the abundance and foraging activity of the major honey-bee species in niger under field conditions. The treatments were evaluated using a randomised block design (RBD) with three replications to ensure reliable assessment of treatment effects and experimental variability.
	The six sowing-date treatments comprised 15 July (T1), 25 July (T2), 5 August (T3), 15 August (T4), 25 August (T5) and 5 September (T6). These treatments were monitored using the same observation schedule throughout the flowering period so that pollinator activity could be compared consistently across sowing dates.
	Observations were recorded from the 5 per cent flowering stage to the end of flowering. Observations were recorded at two-hour intervals from 7:00 am to 5:00 pm. The numbers of bees (different bee species) and other insect pollinators were recorded for 5 minutes within a 1 m² area at five randomly selected spots for each sowing date. In each replication, ten plants were randomly selected, and observations were recorded on the number of capitula per plant, number of seeds per capitulum (using capitula from each selected plant), seed yield per plot (g) and seed weight (g).
	For analysis and presentation, honey-bee abundance was summarised for Apis cerana indica, A. dorsata, A. florea and A. mellifera at 3, 10, 17, 24, 31, 38 and 45 days after flowering (DAF). Yield observations from the ten randomly selected plants in each replication were used to assess the number of capitula per plant and the number of seeds per capitulum, while seed yield and 1000-seed weight were used for treatment comparison. Treatment differences were evaluated using the standard error of the mean (SEm±) and critical difference (CD) at the 5% level. Where indicated in the tables, values in parentheses represent data transformed using √(x+0.5), while the corresponding untransformed means are presented for interpretation.
Results and discussion
Activity of Apis cerana indica, A. dorsata, A. florea and A. mellifera
	The data presented in the table revealed considerable variation in the population and foraging activity of Apis cerana indica, A. dorsata, A. florea and A. mellifera across different sowing dates and flowering stages. Bee abundance exhibited a distinct temporal pattern during the flowering period and was closely associated with crop phenology and the availability of floral resources. Among the four bee species, A. florea consistently recorded a higher population than A. mellifera throughout the observation period, indicating comparatively greater foraging activity and preference for the crop flowers.
	The population of Apis cerana indica ranged from 0.40 to 1.46 bees m⁻² 5 min⁻¹ across the different sowing dates and days after flowering (DAF). The overall mean population was 1.05 bees m⁻² 5 min⁻¹. Among the different sowing dates, the highest mean population of A. cerana indica was recorded in T4 (15 August) (1.14 bees m⁻² 5 min⁻¹), followed by T1 (15 July) (1.07), T6 (5 September) (1.05), T3 (5 August) (1.03), T2 (25 July) (0.99) and T5 (25 August) (0.98 bees m⁻² 5 min⁻¹). With respect to crop age, the population was highest at 10 DAF (1.38 bees m⁻² 5 min⁻¹), followed by 24 DAF (1.25), 31 DAF (1.23), 17 DAF (1.21), 3 DAF (1.12) and 38 DAF (0.63), whereas the lowest population was observed at 45 DAF (0.51 bees m⁻² 5 min⁻¹). The relatively higher abundance during the early and mid-flowering stages may be attributed to greater availability of nectar and pollen resources. Similar findings were reported by Kachhela and Pastagia (2018), Pastagia (2006) and Muddi (2012).
	In contrast, Apis dorsata occurred at substantially higher population levels than A. cerana indica throughout the observation period. Its population varied from 5.12 to 9.35 bees m⁻² 5 min⁻¹, with an overall mean of 7.17 bees m⁻² 5 min⁻¹. The highest mean population was recorded in T6 (5 September) (7.36 bees m⁻² 5 min⁻¹), followed by T5 (25 August) (7.31), T4 (15 August) (7.30), T2 (25 July) (7.14), T3 (5 August) (7.03) and T1 (15 July) (6.87 bees m⁻² 5 min⁻¹). Across the flowering period, the population of A. dorsata progressively increased and attained its maximum at 24 DAF (9.19 bees m⁻² 5 min⁻¹). Thereafter, its population declined to 8.40, 6.09 and 5.47 bees m⁻² 5 min⁻¹ at 31, 38 and 45 DAF, respectively. The minimum population was recorded at 3 DAF (5.58 bees m⁻² 5 min⁻¹). The results therefore demonstrated that sowing date significantly influenced the abundance of honey bees, although the magnitude of response differed between the two bee species. A. cerana indica showed comparatively greater activity during the early flowering period, particularly around 10 DAF, whereas A. dorsata exhibited its highest foraging activity during the peak flowering phase, particularly at 24 DAF. The substantially greater population of A. dorsata throughout the observation period suggests its potentially greater contribution to floral resource exploitation and pollination activity in the crop. The differences among treatments were statistically evaluated using SEm± and CD at 5%, confirming significant treatment effects for several observation dates. Similar findings were reported by Kachhela and Pastagia (2018), Pastagia (2006) and Muddi (2012).
	The population of A. florea ranged from 1.10 to 4.58 bees m⁻² 5 min⁻¹, with an overall mean population of 2.40 bees m⁻² 5 min⁻¹. Among the sowing dates, the highest mean population was recorded in T4 (15 August) (2.74 bees m⁻² 5 min⁻¹), followed by T6 (5 September) (2.55), T1 (15 July) (2.47), T5 (25 August) (2.43), T3 (5 August) (2.39) and T2 (25 July) (1.81 bees m⁻² 5 min⁻¹). With respect to flowering stage, the mean population was highest at 31 days after flowering (2.47 bees m⁻² 5 min⁻¹), followed by 10 DAF (2.42), 24 DAF (2.42), 17 DAF (2.41), 45 DAF (2.41), 38 DAF (2.39) and 3 DAF (2.27). The exceptionally high population of 4.58 bees m⁻² 5 min⁻¹ was recorded in T4 at 17 DAF, indicating a pronounced interaction between sowing time and flowering stage. Similar findings were reported by Kachhela and Pastagia (2018), Pastagia (2006) and Muddi (2012).
	In the case of Apis mellifera, the population ranged from 0.12 to 2.58 bees m⁻² 5 min⁻¹, with an overall mean of 0.64 bees m⁻² 5 min⁻¹. The highest mean population was observed in T4 (15 August) (0.89 bees m⁻² 5 min⁻¹), followed by T1 (15 July) (0.78), T6 (5 September) (0.61), T3 (5 August) (0.52), T5 (25 August) (0.52) and T2 (25 July) (0.51 bees m⁻² 5 min⁻¹). The higher mean in T4 was due largely to the exceptionally high population of 2.58 bees m⁻² 5 min⁻¹ at 45 DAF. Across flowering stages, the highest overall population of A. mellifera was recorded at 24 DAF (0.83 bees m⁻² 5 min⁻¹), followed by 3 DAF (0.77), 10 DAF (0.74), 17 DAF (0.74), 31 DAF (0.67), 45 DAF (0.54) and 38 DAF (0.17 bees m⁻² 5 min⁻¹). Similar findings were reported by Kachhela and Pastagia (2018), Pastagia (2006) and Muddi (2012).
	The results indicated that Apis florea was substantially more abundant than Apis mellifera, with its mean population being approximately 3.75-fold higher. The comparatively greater abundance of Apis florea suggests its potentially greater contribution to floral resource exploitation and pollination activity in the crop. The population dynamics of both bee species varied with crop phenology, with relatively higher activity generally occurring during the active flowering period and declining towards the later flowering stages. The differences among treatments were statistically assessed using SEm± and CD at 5%, indicating significant variation in bee population among sowing dates and flowering stages. These findings indicate that sowing time and crop flowering phenology jointly influence honey bee abundance and foraging dynamics, with A. florea exhibiting comparatively greater and more consistent activity than A. mellifera.
Yield attributing characters
	The data presented in the table indicated a marked influence of sowing date on yield attributes and seed productivity of niger. All the evaluated parameters, viz., number of capitula plant⁻¹, number of seeds capitulum⁻¹, seed yield and 1000-seed weight, varied considerably among the different sowing dates.
	The number of capitula plant⁻¹ was highest in T1 (15 July), with 129.45 capitula plant⁻¹, followed by T4 (15 August) with 127.20 and T3 (5 August) with 109.55 capitula plant⁻¹. Comparatively lower numbers were recorded in T5 (25 August) (72.10), T2 (25 July) (62.35) and T6 (5 September) (56.35 capitula plant⁻¹). The results indicated that timely sowing, particularly on 15 July, favoured greater vegetative and reproductive development, resulting in a higher number of capitula per plant. A similar trend was observed for the number of seeds capitulum⁻¹. The maximum number of seeds capitulum⁻¹ was recorded in T1 (15 July) (51.68), followed by T4 (15 August) (50.18) and T3 (5 August) (46.55). The minimum value was recorded in T6 (5 September) (40.80). Thus, delayed sowing progressively reduced the reproductive potential of plants, as reflected by the lower number of seeds developed per capitulum. Seed yield showed a pronounced response to sowing date. The highest seed yield was recorded in T1 (15 July), with 628 kg ha⁻¹, followed by T4 (15 August) with 600 kg ha⁻¹ and T3 (5 August) with 500 kg ha⁻¹. Lower seed yields were recorded in T5 (25 August) (450 kg ha⁻¹) and T2 (25 July) (446 kg ha⁻¹), whereas the minimum seed yield of 330 kg ha⁻¹ was recorded in T6 (5 September). The seed yield under T1 was approximately 90.3% higher than that recorded under the latest sowing date (T6), demonstrating the substantial influence of sowing time on productivity. The 1000-seed weight also varied significantly among sowing dates. The maximum seed weight was recorded in T1 (15 July) (4.53 g), followed by T4 (15 August) (4.38 g) and T3 (5 August) (4.30 g). The minimum value was observed in T6 (5 September) (3.65 g). The comparatively higher test weight under early and optimum sowing dates indicates better seed filling and assimilate accumulation during seed development. The SEm± and CD at 5% values indicated significant differences among the sowing treatments for all the recorded parameters. T1 (15 July) emerged as the most favourable sowing date, producing the highest number of capitula plant⁻¹, seeds capitulum⁻¹, seed yield and 1000-seed weight. The superior productivity under early sowing may be attributed to more favourable synchronisation of crop phenology with prevailing environmental conditions and enhanced reproductive development. Conversely, delayed sowing, particularly T6 (5 September), resulted in substantial reductions in yield attributes and seed productivity. These findings clearly demonstrate that optimum sowing time is a critical determinant of reproductive efficiency, seed development and final productivity of niger. Similar findings were reported by Jagtap et al. (2014), Kivadasannavar et al. (2007), Muddi (2012) and Dwarka et al. (2022).
Table 1: Yield attributing characters
	Dates of sowing
	No. of capitula plant-1
	No. of seed capitulam-1
	Seed yield (kg/ha)
	Seed weight
(1000 seeds(g))

	T1 – 15 Jul.
	129.45(11.40)
	51.68(7.21)
	628(25.06)
	4.53(2.24)

	T2 – 25 Jul.
	62.35(7.92)
	44.45(6.70)
	446(21.12)
	3.75(2.06)

	T3 – 5 Aug.
	109.55(10.49)
	46.55(6.86)
	500(22.37)
	4.30(2.19)

	T4 – 15 Aug.
	127.20(11.28)
	50.18(7.12)
	600(24.48)
	4.38(2.21)

	T5 -  25 Aug.
	72.10(8.51)
	46.03(6.81)
	450(21.22)
	3.87(2.09)

	T6 – 5 Sept.
	56.35(7.54)
	40.80(6.41)
	330(18.17)
	3.65(2.04)

	SEm±
	0.20
	0.17
	0.31
	0.04

	CD at 5%
	0.61
	0.51
	0.94
	0.11


	*Figures in parenthesis are square root of √ x+0.5

Conclusion
	The present investigation demonstrated that sowing time substantially influenced honey bee abundance, foraging activity, reproductive attributes and seed productivity of niger. Considerable differences were observed in the population dynamics of the major honey bee species associated with the crop. Among the recorded pollinators, Apis dorsata exhibited the highest overall population (7.17 bees m⁻² 5 min⁻¹), followed by A. florea (2.40), A. cerana indica (1.05) and A. mellifera (0.64 bees m⁻² 5 min⁻¹). Bee populations showed distinct temporal fluctuations during crop flowering, with comparatively greater activity during the active and peak flowering phases, emphasising the importance of crop phenology in determining pollinator visitation and floral resource exploitation. Among the six sowing dates, 15 July (T1) proved to be the most favourable sowing time for achieving superior crop productivity, recording the highest number of capitula plant⁻¹ (129.45), seeds capitulum⁻¹ (51.68), seed yield (628 kg ha⁻¹) and 1000-seed weight (4.53 g). In contrast, delayed sowing, particularly 5 September (T6), resulted in the lowest values for capitula plant⁻¹ (56.35), seeds capitulum⁻¹ (40.80), seed yield (330 kg ha⁻¹) and 1000-seed weight (3.65 g). The approximately 90% higher seed yield under the 15 July sowing compared with the 5 September sowing indicates the substantial agronomic importance of timely crop establishment.
Limitation
The findings are specific to the Kharif 2021 season, the Jabalpur field conditions, and the six sowing dates evaluated. Honey-bee abundance and yield responses may vary under different agro-climatic conditions, crop seasons, and flowering environments. Accordingly, the observed associations between sowing time, pollinator visitation, and yield attributes should be interpreted within the experimental conditions of this study. Additional evaluations across locations and seasons would be useful for assessing the broader consistency of the observed patterns.
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Table 2: Activity of Apis cerana indica and  Apis dorsata of niger at different dates of sowing.
	Dates of sowing
	Populaion of Apis cerana indica 1m2/5 minutes
	Populaion of Apis dorsata 1m2/5 minutes

	
	Day After Flowering
	Day After Flowering

	
	3
	10
	17
	24
	31
	38
	45
	Mean
	3
	10
	17
	24
	31
	38
	45
	Mean

	T1 – 15 Jul.
	1.27
(1.33)
	1.44
(1.39)
	1.23
(1.31)
	1.21
(1.31)
	1.35
(1.36)
	0.62
(1.06)
	0.40
(0.95)
	1.07
(1.25)
	5.12
 (2.37)
	6.73
(2.69)
	8.06
(2.92)
	8.88
(3.06)
	8.00
(2.92)
	5.98
(2.55)
	5.33
(2.41)
	6.87
(2.71)

	T2 – 25 Jul.
	1.13
(1.28)
	1.33
(1.35)
	1.08
(1.26)
	1.21
(1.30)
	1.13
(1.28)
	0.62
(1.05)
	0.44
 0.96)
	0.99
(1.22)
	5.56
(2.46)
	6.79
(2.70)
	8.71
(3.03)
	9.12
(3.10)
	8.35
(2.97)
	6.19
(2.59)
	5.25
(2.40)
	7.14
(2.76)

	T3 – 5 Aug.
	1.12
(1.27)
	1.27
(1.32)
	1.19
(1.29)
	1.23
(1.31)
	1.35
(1.36)
	0.65
(1.07)
	0.42
(0.96)
	1.03
(1.24)
	5.42
(2.43)
	6.67
(2.67)
	8.10
(2.93)
	9.35
(3.14)
	8.23
(2.95)
	5.90
(2.53)
	5.52
(2.45)
	7.03
(2.74)

	T4 – 15 Aug.
	1.12
(1.26)
	1.46
(1.40)
	1.29
(1.34)
	1.46
(1.40)
	1.17
(1.29)
	0.62
(1.05)
	0.87
(1.16)
	1.14
(1.28)
	5.77
(2.50)
	6.75
(2.69)
	9.06
(3.09)
	9.33
(3.13)
	8.67
(3.03)
	6.06
(2.56)
	5.44
(2.44)
	7.30
(2.79)

	T5 -  25 Aug.
	0.92
(1.19)
	1.37
(1.36)
	1.17
(1.28)
	1.21
(1.30)
	1.15
(1.27)
	0.62
(1.05)
	0.44
(0.96)
	0.98
(1.22)
	5.69
(2.48)
	6.69
(2.68)
	8.88
(3.06)
	9.25
(3.12)
	8.79
(3.05)
	6.08
(2.56)
	5.79
(2.51)
	7.31
(2.79)

	T6 – 5 Sept.
	1.15
(1.27)
	1.40
(1.38)
	1.31
(1.34)
	1.15
(1.28)
	1.21
(1.31)
	0.65
(1.07)
	0.46
(0.98)
	1.05
(1.24)
	5.92
(2.53)
	7.27
(2.79)
	8.96
(3.08)
	9.19
(3.11)
	8.37
(2.98)
	6.31
(2.61)
	5.48
(2.44)
	7.36
(2.80)

	Mean
	1.12
	1.38
	1.21
	1.25
	1.23
	0.63
	0.51
	1.05
	5.58
	6.82
	8.63
	9.19
	8.40
	6.09
	5.47
	7.17

	SEm±
	0.05
	0.04
	0.05
	0.04
	0.06
	0.04
	0.07
	0.02
	0.05
	0.06
	0.03
	0.03
	0.02
	0.04
	0.06
	0.02

	CD at 5%
	0.14
	0.11
	0.15
	0.12
	0.17
	0.13
	0.20
	0.06
	0.16
	0.19
	0.10
	0.09
	0.07
	0.11
	0.17
	0.07


       *Figures in parenthesis are square root of √ x+0.5
Table 3: Activity of Apis florea and Apis mellifera of niger at different dates of sowing.
	Dates of sowing
	Populaion of Apis florea 1m2/5 minutes
	Populaion of Apis mellifera 1m2/5 minutes

	
	Day After Flowering
	Day After Flowering

	
	3
	10
	17
	24
	31
	38
	45
	Mean
	3
	10
	17
	24
	31
	38
	45
	Mean

	T1 – 15 Jul.
	2.60
(1.76)
	2.77
(1.81)
	2.04
(1.59)
	2.40
(1.70)
	2.56
(1.75)
	2.46
(1.72)
	2.46
(1.72)
	2.47
(1.72)
	1.15
(1.29)
	1.27
(1.33)
	1.15
(1.28)
	0.90
(1.18)
	0.69
(1.09)
	0.17
(0.82)
	0.12
(0.78)
	0.78
(1.13)

	T2 – 25 Jul.
	1.10
(1.26)
	0.56
(1.02)
	1.92
(1.55)
	2.31
(1.67)
	2.00
(1.58)
	2.42
(1.71)
	2.38
(1.69)
	1.81
(1.52)
	0.69
(1.09)
	0.62
(1.05)
	0.56
(1.02)
	0.79
(1.13)
	0.60
(1.04)
	0.17
(0.81)
	0.12
(0.78)
	0.51
(1.00)

	T3 – 5 Aug.
	2.27
(1.66)
	2.67
(1.78)
	1.92
(1.56)
	2.44
(1.72)
	2.62
(1.76)
	2.35
(1.69)
	2.48
(1.73)
	2.39
(1.70)
	0.71
(1.10)
	0.60
(1.05)
	0.58
(1.04)
	0.81
(1.14)
	0.65
(1.07)
	0.17
 0.82)
	0.12
(0.78)
	0.52
(1.01)

	T4 – 15 Aug.
	2.37
(1.69)
	2.75
(1.80)
	4.58
(2.25)
	2.37
(1.69)
	2.42
(1.71)
	2.23
(1.65)
	2.44
(1.71)
	2.74
(1.80)
	0.71
(1.10)
	0.62
(1.05)
	0.77
(1.12)
	0.79
(1.13)
	0.60
(1.04)
	0.17
(0.82)
	2.58
(1.75)
	0.89
(1.18)

	T5 -  25 Aug.
	2.56
(1.75)
	2.83
(1.82)
	1.94
(1.56)
	2.35
(1.69)
	2.58
(1.75)
	2.42
(1.70)
	2.31
(1.67)
	2.43
(1.71)
	0.71
 (1.10)
	0.62
(1.05)
	0.62
(1.05)
	0.75
(1.11)
	0.63
(1.06)
	0.17
(0.82)
	0.13
(0.79)
	0.52
(1.01)

	T6 – 5 Sept.
	2.75
(1.80)
	2.94
(1.85)
	2.06
(1.60)
	2.63
(1.77)
	2.63
(1.77)
	2.46
(1.72)
	2.38
(1.70)
	2.55
(1.75)
	0.65
(1.07)
	0.75
(1.12)
	0.75
(1.12)
	0.92
(1.19)
	0.85
(1.16)
	0.17
(0.82)
	0.17
(0.82)
	0.61
(1.05)

	Mean
	2.27
	2.42
	2.41
	2.42
	2.47
	2.39
	2.41
	2.40
	0.77
	0.74
	0.74
	0.83
	0.67
	0.17
	0.54
	0.64

	SEm±
	0.04
	0.05
	0.04
	0.05
	0.04
	0.05
	0.06
	0.02
	0.03
	0.05
	0.06
	0.04
	0.06
	0.04
	0.03
	0.02

	CD at 5%
	0.11
	0.15
	0.13
	0.16
	0.13
	0.16
	0.17
	0.05
	0.09
	0.15
	0.17
	0.11
	0.18
	0.12
	0.10
	0.07


      *Figures in parenthesis are square root of √ x+0.5 
