Impact of different planting methods and weed management practices on growth and phenological parameters of Maize (Zea mays L.)

ABSTRACT
[bookmark: _Hlk210237607]The experiment was conducted at the Students’ Instructional Farm, Department of Agronomy, at Chandra Shekhar Azad University of Agriculture and Technology, Kanpur to evaluate the performance of different planting methods and weed management practices on growth parameters and phenological parameters of Maize during the kharif seasons of 2023 and 2024. The experiment was laid down in Split-plot design with three replications. The main factors included three planting methods and subplots consists of seven weed management practices including control. Ridge and furrow planting (P3) was found statistically superior plant height peaked at 90 days after sowing (DAS) (189.4 cm), fresh weight peaked at harvest (585.5 g), highest leaf area index (LAI) (3.98 at 60 DAS), and days to 50 % taselling and days to 50 % silking was found statistically superior in ridge and furrow planting (P3) than conventional flatbed and broadcasted method. Among weed management treatments, the weed-free treatment (W7) recorded highest value and among herbicidal treatment sequential application of Pyroxasulfone 85% @ 127.5 g/ha as PE fb Topramezone 33.6 SC @ 30 g/ha 25 DAS as PoE (W5) recorded highest Plant height (193.80 cm at 90 DAS), fresh weight (441.50 g at harvest), LAI (3.98 at 60 DAS), highest days to 50 % taselling and days to 50 % silking, which was closely followed by  Pyroxasulfone 85 % @ 127.5 g/ha as PE fb Tembotrione 42 % SC @ 120 g/ha 25 DAS as PoE (W4), while the weedy check (W6) recorded the lowest growth parameters and W6 led to the earliest tasselling and silking among all growth stages. Interaction effects between planting and weed management were statistically non-significant across all parameters. Based on the results, ridge and furrow planting method along with Pyroxasulfone and Topramezone or Tembotrione herbicides, consistently enhanced plant growth and phenological parameters throughout the crop period, making it the most effective methods in cultivation of hybrid maize.
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INTRODUCTION
[bookmark: _Hlk209893510]“Maize (Zea mays L.) is the third important cereal crop after rice and wheat” (Ramesh et al., 2017). It is cultivated in various regions across the world. The slower initial development of maize permits weeds to proliferate during the early stages, highlighting the need for effective weed management strategies to achieve better maize production. Heavy rainfall in kharif season also affects the growth of plant, as maize requires proper moisture during all growth stages, high soil saturation or periodic waterlogging conditions could damage plant root system, reduce the aeration, and reduce leaf area index and biomass accumulation (Bhutekar et al., 2024). “The timely management of weeds is often hampered by a shortage of labour, which can complicate interculture practices. To counter these adverse effects, different planting methods are adopted that improve drainage and optimize the soil moisture regime become critical. An effective maize planting technique can give maize a notable edge over weeds that establish earlier, aiding in weed management while enhancing resource availability and optimizing water and nutrient usage” (Kaur et al., 2020). Implementing a superior planting method alongside a well-planned weed management strategy can lead to improved maize yields, more efficient resource use, and enhanced profitability. 
Plant height, leaf area index (LAI), and phenological parameters like tasselling and silking are important markers of maize growth and development, which have a direct impact on crop production. These characteristics are strongly influenced by agronomic approaches, notably planting methods and weed management measures. Ridge and furrow planting is one of the most popular planting techniques because it improves root aeration, moisture conservation, and nutrient availability, all of which improve vegetative growth and canopy development. Traditional methods, such as broadcasting or flatbed planting, may not allow for homogeneous development because to inadequate soil-water-plant interactions. Effective weed control is also essential during the early development phases, when maize is extremely sensitive to weed competition. Herbicidal treatments, particularly sequential application of pre and post emergence herbicides, helps to mitigate weed pressure and thereby minimize resource competition. This effect the crop to grow taller and create more leaf area, which improves photosynthetic efficiency. Moreover, timely weed control influences phenological stages, often delaying tasselling and silking slightly due to extended vegetative growth in weed-free conditions. Therefore, this experiment was conducted to study the response of different planting methods and weed management practices for maize to attain higher growth and phenological parameters of maize.
MATERIALS AND METHODS
Experimental Site: A field experiment was conducted at the Students’ Research Farm at Chandra Shekhar Azad University of Agriculture and Technology, Kanpur, Uttar Pradesh, India, during kharif 2023 and 2024. The farm is part of the Indo-Gangetic Plain's alluvial tract, situated at 26.49° N latitude and 80.29° E longitude, with an elevation of 125.9 meters above sea level.
Edaphic condition: The soil of the experimental site was clay loam in texture having a near neutral pH of 7.4, medium organic carbon (0.34 %), 197.45 kg ha-1 available nitrogen, 13.75 kg ha-1 available phosphorus and 156.2 kg ha-1 available potassium. During the experimentation period (July to October), total rainfall received was 512.40 mm and 917.40 mm in year 2023 and 2024, respectively, with average maximum and minimum temperatures of 33.61 0C and 24.24 0C in 2023 and 34.09 0C and 25.39 0C in year 2024, relative humidity recorded as (81.98 % max. to 62.06 % min. and 85.41% max.to 68.06 % min.) in year 2023 and 2024, respectively. 
[bookmark: _Hlk209895717][bookmark: _Hlk209895784]Treatment Details: The experiment was carried out The experiment was conducted in split-plot design with three replications. The main plot consisted of three planting methods comprising- P1 (broadcasting method), P2 (conventional flat-bed planting) and P3 (ridge and furrow method), and subplots consisted of seven weed management practices: W1 (Pyroxasulfone 85 % WG @ 127.5 g/ha as pre-emergence (PE)), W2 (Tembotrione 42 % SC @ 120 g/ha 25 DAS as post emergence (PoE)), W3 (Topramezone 33.6 SC @ 30 g/ha 25 DAS as PoE), W4 (Pyroxasulfone 85 % @ 127.5 g/ha as PE b Tembotrione 42 % SC @ 120 g/ha 25 DAS as PoE), W5 (Pyroxasulfone 85 % @ 127.5 g/ha as PE b Topramezone 33.6 SC @ 30 g/ha 25 DAS as PoE), W6 weedy check (control), W7 weed free). 
Herbicides application: The herbicide doses were sprayed as an aqueous spray after being determined based on the treatments.  The herbicide doses were calculated as per the treatments and applied as aqueous spray. Pre-emergence application of herbicides pyroxasulfone @127.5 g/ha was applied in W1, W4, and W5 using knapsack sprayer (flat fan nozzle with triple boom) with 500 litre/ha water within two days after sowing (DAS), whereas post-emergence application of herbicide was applied in W2, W3, W4 and W5 using knapsack sprayer (flat fan nozzle) with 500 litre/ha water at 25 DAS. To maintain treatment weed free (W7) weeding was done at 15, 30 and 50 DAS with sickle (khurpi).
Fertilizers application: The recommended dose of nutrients was 120 kg N, 60 kg P2O5, 40 kg K2O and 25 kg Zinc sulphate per hectare through urea, Di-ammonium phosphate, Muriate of potash and Heptahydrate zinc sulphate, which were applied below the seeds at the time of sowing of crop. One third dose of nitrogen, entire amount of phosphorus, potassium and zinc sulphate were applied at the time of sowing. The remaining nitrogen was applied in two equal splits at knee height and tasseling stage.
Seed sowing: The seeds of maize variety DeKalb 900M Gold was sown 5 cm depth @ 25 kg ha-1 at 50 cm × 20 cm spacing. The gross plot size 24 m2 and net plot size was 15 m2, separated by a 1.0 m gap from the adjacent plots. In plot P1 seed sowing was done by manually broadcasting method, P2 plot by manual seed drill method and for P3 the ridge and furrow were made was done using tractor drawn bed maker.
Plant Height: In each net plot, five plants were randomly selected and tagged. Plant height was measured from the ground level to the tip of the newest leaf before tasseling, and to the ligule of the topmost fully opened leaf after tasseling. Measurements were taken at various growth stages (30, 60, 90 days after sowing, and at harvest), and the average plant height was calculated in centimeters. Five plants were randomly selected in each net plot and tagged. The plant height of these selected plants was measured with the help of meter scale from ground level to the tip of the newly emerged leaf before tasselling, while after tasselling, it was measured from ground level up to the ligule of the upper most fully opened leaf. Average plant height at each growth stage (30, 60, 90 DAS & at harvest) was worked out in cm.
Leaf Area Index (LAI): LAI was computed taking into account, the area occupied by each plant as per the following formula (Watson, 1952).

Days to 50 % Tasselling: The number of plants bearing tassels was counted on periodically after the first tassel-bearing plant appeared. The date at which half of the plants had tassels was noted as the 50% tasseling date. After emergence of first tassel bearing plant, periodic counts on the number of plants bearing tassel were made. The date by which 50 percent of the plants bear tassel was recorded as date of 50 percent tasselling.
[bookmark: _GoBack]Days to 50 % Silking: Periodically, the number of plants bearing silk was counted after the first silking plant appeared. The date of 50% silking was defined as the point at which 50% of the plants had tassels. After emergence of first silking bearing plant, periodic counts on the number of plants bearing silk were made. The date by which 50 percent of the plants bear tassel was recorded as date of 50 percent silking.
RESULTS AND DISCUSSION
Plant Height
Plant height of maize was recorded at 30, 60, and 90 days after sowing (DAS), during 2023 and 2024, with pooled mean values presented across different planting methods (main plot) and weed management practices (sub-plot) shown in Table 1. Plant height linearly increased up to 90 DAS and after that, there was no significant increase. Significant difference in plant height was observed in both consecutive years, i.e. 2023 and 2024. At 30 DAS, plant height was statistically non-significant across planting methods in pooled data. By 60 DAS, ridge and furrow planting (P3) recorded the highest pooled plant height (155.8 cm), followed by flatbed planting (P2, 154.2 cm), and broadcasting (P1, 149 cm). At 90 DAS, a similar trend was observed and ridge and furrow planting (P3) continued to perform better and having plant hight (204.4 cm), compared to (200 cm) under P2 and 191.5 under P1 planting method. The ridge and furrow beds provide adequate space for good growth and development of maize through better root proliferation under constrained irrigation, because irrigation was given to furrows and plants were able to extract sufficient moisture and excess water move away. The increase in plant height was caused by the best availability of soil moisture during different crop growth stages than flat bed and broadcasting method, as stagnation of water significantly reduces the height of maize plant. He et al. (2018) and Bakht et al. (2006) also reported similar findings. Singh et al. (2025) also finds that plating maize on ridges achieved highest plant height.
Among weed management practices, the weed free treatment (W7) consistently recorded the highest plant height across all stages in both years. Among herbicide application, at 30 DAS, highest plant height was recorded in treatment Pyroxasulfone 85 % @ 127.5 g/ha as PE fb Topramezone 33.6 SC @ 30 g/ha 25 DAS as PoE (W5​) (59.2 cm), which is at par with Pyroxasulfone 85 % @ 127.5 g/ha as PE fb Tembotrione 42 % SC @ 120 g/ha 25DAS as PoE (W4​) (59.1 cm) and Pyroxasulfone 85 % WG @ 127.5 g/ha as pre-emergence (PE) (W1, 59.2 cm). As the crop growth progressively, the treatment W5 was observed significantly maximum plant height 157.3 and 194.4 cm at 60 and 90 DAS, respectively, at par with W4​(155.0 and 190.5) and followed by W3, W2, W1. However, the minimum plant height 146.7 and 171.3 cm at 60, 90 DAS, respectively, was observed under weedy check treatments in kharif maize. Findings of Begum et al. (2024) and Singh et al. (2023) also reported that sequential application of herbicide enhanced plant growth. Rao et al. (2016) reported same that application of pre-emergence of herbicide followed by topramezone recorded the highest plant height in kharif maize. Sivamurugan et al. (2017) also corroborated that, sequential application of herbicide (tembotrione) comparable with weed free condition of maize which results in higher plant height. 
The statistical results indicated significance for planting methods from 60 DAS onwards, while weed management practices showed significant differences at all growth stages. Interaction effects remained non-significant throughout the cropping seasons. 

Leaf Area Index
The influence of planting methods and weed management practices on leaf area index (LAI) during 2023, 2024 and pooled means at 30 and 60 DAS is presented in Table 2. At 30 DAS, leaf area index was found to be statistically non-significant across planting methods. However, from 60 DAS onwards, ridge and furrow planting (P3) recorded the highest leaf area index of plant (3.87), which was significantly superior to the conventional flatbed method (P2) (3.79), at pooled analysis. Broadcasting method (P1) showed significantly lowest leaf area index across all growth stages, probably due to lower sunlight interception, which effects poor photosynthesis and poor growth. Lui et al. (2018) recorded in his findings that ridge and furrow planting patterns obtain high light efficiency. Pradeep et al. (2025) also found that sowing maize of ridges have high leaf area index than conventional planting method.    
 
[bookmark: _Hlk210398714][bookmark: _Hlk210397087]Among the weed management practices, leaf area index did not record significant difference at 30 DAS. From 60 DAS onward, the significant leaf area index was recorded. The weed free condition (W₇) recorded the maximum LAI at both 60 DAS (3.99). Among herbicidal application, W5 maintained superiority and producing maximum LAI values of 3.98, followed by W4 (3.91) and W3 (3.82). W2 recorded slightly lower values (3.78) at par with W1, while the minimum LAI was observed in W1 (3.76). The lowest LAI overall was obtained under weedy check (W6, 3.35), due higher weed density which shows negative effect of weed competition on canopy growth leading to less LAI. Similar findings were also reported by Pradeep et al. (2025), Begum et al. (2024) and (Rani and Sagar, 2013), that sequential application was perform better and increase LAI over weedy check. The interaction effect (P × W) was found to be statistically non-significant at all growth stages. 
Fresh weight of plant
The data for fresh weight of plant is presented in Table 3. Fresh weight of plant did not affect significantly initial growth stage 30 DAS of maize under the different planting methods. The maximum fresh weight of plant was recorded under treatment P3 which is ridge and furrow planting method across all the growth stages of the crop. At 60 DAS pooled data showed that the maximum fresh weight of plant, having values 402.2 g, was in P3 treatment followed by the conventional flatbed method (382.4 g). Similar trends were observed at 90 DAS and at harvest stage; the highest fresh weight of maize plant was recorded in P3 (542.0 and 585.5 g) followed by P2 (517.3 and 554.40 g), respectively. At all growth stages, the lowest fresh weight was recorded in broadcasting method.
[bookmark: _Hlk210402588]Weed management practices significantly affects fresh weight of maize and the maximum fresh weight of plant was recorded in weed free treatment (W7) across all the growth stages, whereas the lowest values were observed under the weedy check (W6). At 30 DAS, maximum fresh weight was obtained in sequential application of treatment W5 (75.6 g), which was at par with W4 (74.9 g) and followed by W3, W2 and W1. With crop growth, significant differences recorded, and at 60, 90 DAS and at harvest, W5 consistently recorded the highest fresh weight (446.4, 601.2 and 647.2 g, respectively), closely followed by W4 (427.2, 574.0 and 607.1 g at the same stages). Treatments W3 and W2 sole post emergence herbicide also maintained superiority over W6 but less than application of pre fb post while the minimum fresh weight among herbicidal treatment was observed in sole pre-emergence herbicide W1 (332.4, 440.0 and 470.7 g at 60, 90 DAS and at harvest, respectively). The interactions were found to non-significant across all the crop growth period. Similar type of results was also reported by Kumawat et al. (2021). 
Days to 50 % tasselling and 50 % silking
The effect of different planting methods and weed management practices on phenological parameters of maize, viz., days to 50 % tasselling and days to 50 % silking, was studied during 2023 and 2024 and their pooled analysis, data is presented in Table 4. The variation in days to 50 % tasselling among planting methods was statistically non-significant across both years as well as in the pooled mean. Tasselling was recorded at 59.36, 59.76, and 59.87 days in 2023 and 58.77, 59.97, and 59.82 days in 2024 under broadcasting (P1), conventional flatbed (P2), and ridge and furrow (P3), respectively, with pooled means of 59.06, 59.86, and 59.85 days. Similarly, days to 50 % silking followed the same trend with pooled values of 63.39 (P1), 63.70 (P2), and 63.82 (P3). The results indicate that planting method had no significant influence on tasselling and silking. Bakht et al. (2011) also finds the same results.
Among the subfactors, weed management practices significantly influenced both tasselling and silking. The earliest tasselling was observed under weedy check (W6) with pooled mean of 57.44 days, followed by pre-emergence application of pyroxasulfone (W1) with 58.38 days. In contrast, the delayed tasselling was recorded under weed-free conditions (W7) with 61.16 days, followed by sequential application of pyroxasulfone fb topramezone (W5) with 60.26 days. For days to 50 % silking, a similar trend was observed. The earliest silking was recorded in weedy check (W6) with pooled mean of 61.39 days, followed by pyroxasulfone alone (W1) with 62.06 days. The maximum delay in silking occurred under weed-free treatment (W7) with 65.77 days, followed by sequential application of pyroxasulfone fb tembotrione (W4) with 64.21 days. 
Conclusion
The present study concluded that, adopting ridge and furrow planting method consistently enhanced plant growth parameters throughout the crop period, making it the most effective planting method in both the years and pooled as well. Among weed management practices, weed-free plot gave the best results over uncontrolled weedy check plot, but it is not economical feasible as it requires high labour requirement. Among herbicidal treatment, sequential application of herbicide Pyroxasulfone 85 % @ 127.5 g/ha as PE fb Topramezone 33.6 SC @ 30 g/ha 25 DAS as PoE and Pyroxasulfone 85 % @ 127.5 g/ha as PE fb Tembotrione 42 % SC @ 120 g/ha 25DAS as PoE had showed greater plant height, LAI and fresh weight of plant and improved phenological parameter of crop. It was concluded that adopting ridge and furrow planting method along with Pyroxasulfone 85% @ 127.5 g/ha as PE fb Topramezone 33.6 SC @ 30 g/ha 25 DAS amongst weed management practices were better in terms of crop growth in hybrid maize cultivation.
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Treatments
	Plant height (cm)

	
	30 DAS
	60 DAS
	90 DAS

	
	2023
	2024
	Pooled
	2023
	2024
	Pooled
	2023
	2024
	Pooled

	Different planting methods (main plot)

	 P1- Broadcasting 
	57.5
	57.5
	57.5
	148.8
	149.3
	149.0
	181.2
	182.0
	181.6

	 P2 -Conventional flat bed 
	58.6
	59.0
	58.8
	153.7
	154.6
	154.2
	185.9
	187.0
	186.5

	 P3- Ridge and furrow planting
	59.4
	59.5
	59.5
	155.5
	156.1
	155.8
	189.2
	189.5
	189.4

	SE(m) ±
	0.31
	0.10
	0.12
	  1.14
	  1.18
	  0.76
	1.13
	   0.82
	   0.87

	C.D at 5%
	NS
	NS
	NS
	3.67
	5.01
	3.46
	4.97
	3.73
	3.93

	Weed management practices (sub plot)

	[bookmark: _Hlk209017131] W1 - Pyroxasulfone 85% WG @ 127.5 g/ha as pre-     emergence (PE)
	58.0
	60.5
	59.2
	153.0
	157.2
	155.1
	177.1
	181.0
	179.1

	W2 - Tembotrione 42% SC @ 120 g/ha 25 DAS as post emergence (PoE)
	56.8
	58.5
	57.7
	148.1
	151.1
	149.6
	181.4
	185.1
	183.3

	W3 - Topramezone 33.6 SC @ 30 g/ha 25 DAS as post emergence (PoE)
	56.9
	58.0
	57.5
	149.4
	152.0
	150.7
	184.2
	188.4
	186.3

	W4 - Pyroxasulfone 85% @ 127.5 g/ha as PE fb Tembotrione 42% SC @ 120 g/ha 25DAS as PoE
	57.9
	60.3
	59.1
	153.0
	156.9
	155.0
	188.6
	192.4
	190.5

	[bookmark: _Hlk209018387]W5 - Pyroxasulfone 85% @ 127.5 g/ha as PE fb Topramezone 33.6 SC @ 30 g/ha 25 DAS as PoE
	58.2
	60.3
	59.2
	155.3
	159.2
	157.3
	192.2
	196.3
	194.3

	W6 - Weedy check (control)
	56.2
	58.4
	57.3
	144.7
	146.6
	146.7
	170.0
	172.5
	171.3

	W7 - Weed free
	58.9
	61.8
	60.3
	157.9
	162
	160.0
	197.0
	201.0
	200.0

	SE(m) ±
	0.46
	0.34
	0.36
	1.21
	1.20
	1.03
	1.49
	1.75
	0.87

	C.D at 5%
	1.61
	1.28
	1.04
	4.04
	3.77
	3.00
	4.95
	4.70
	4.45

	Interaction

	P × W

	SE(m) ±
	0.97
	0.78
	0.59
	3.24
	3.21
	2.55
	3.26
	2.45
	2.58

	C.D at 5%
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS


Table 1: Effect of different planting methods and weed management practices on plant height (cm) in kharif maize.  

Table 2: Effect of different planting methods and weed management practices on fresh weight of plant (g) in kharif maize.  
	
Treatments
	Fresh weight of plant (g)

	
	30 DAS
	60 DAS
	90 DAS
	at harvest

	
	2023
	2024
	Pooled
	2023
	2024
	Pooled
	2023
	2024
	Pooled
	2023
	2024
	Pooled

	Different planting methods (main plot)

	P1- Broadcasting 
	72.3
	74.0
	73.1
	361.6
	367.5
	364.5
	474.6
	482.4
	478.5
	492.9
	508.1
	500.5

	 P2 -Conventional flat bed 
	72.4
	75.1
	73.7
	379.1
	385.7
	382.4
	513.0
	521.6
	517.3
	547.9
	560.9
	554.4

	 P3- Ridge and furrow planting
	73.2
	75.3
	74.2
	398.1
	406.2
	402.2
	537.8
	546.3
	542.0
	577.8
	593.3
	585.5

	SE(m) ±
	0.65
	0.84
	0.64
	3.04
	2.15
	2.48
	4.05
	3.99
	2.85
	4.82
	4.57
	4.54

	C.D at 5%
	NS
	NS
	NS
	12.27
	8.66
	10.95
	16.36
	16.09
	11.51
	19.21
	18.36
	18.28

	Weed management practices (sub plot)

	W1 - Pyroxasulfone 85% WG @ 127.5 g/ha as pre-     emergence (PE)
	73.7
	74.9
	74.3
	328.1
	336.6
	332.4
	435.3
	444.6
	440.0
	463.6
	477.8
	470.7

	W2 - Tembotrione 42% SC @ 120 g/ha 25 DAS as post emergence (PoE)
	73.3
	74.2
	73.8
	362.0
	371.1
	366.6
	483.5
	492.9
	488.2
	513.2
	527.1
	520.1

	W3 - Topramezone 33.6 SC @ 30 g/ha 25 DAS as post emergence (PoE)
	73.5
	74.4
	74.0
	382.3
	392.5
	387.4
	511.2
	521.2
	516.2
	540.7
	560.0
	550.4

	W4 - Pyroxasulfone 85% @ 127.5 g/ha as PE fb Tembotrione 42% SC @ 120 g/ha 25DAS as PoE
	74.4
	75.3
	74.9
	421.8
	432.5
	427.2
	567.8
	580.1
	574.0
	595.9
	618.0
	607.0

	W5 - Pyroxasulfone 85% @ 127.5 g/ha as PE fb Topramezone 33.6 SC @ 30 g/ha 25 DAS as PoE
	75.1
	76.0
	75.6
	441.5
	451.3
	446.4
	595.1
	607.2
	601.2
	632.8
	661.5
	647.2

	W6 - Weedy check (control)
	69.9
	71.0
	70.5
	261.5
	263.3
	262.4
	344.2
	336.4
	340.3
	369.8
	364.3
	367.1

	W7 - Weed free
	76.0
	77.5
	76.8
	457.9
	460.2
	459.0
	622.3
	643.9
	633.1
	660.8
	669.7
	665.2

	SE(m) ±
	0.91
	1.11
	0.81
	4.64
	4.80
	4.09
	6.02
	5.15
	5.14
	7.93
	6.96
	5.70

	C.D at 5%
	2.60
	3.19
	2.34
	13.37
	13.84
	11.78
	17.88
	15.88
	14.84
	22.84
	20.06
	16.14

	Interaction

	P × W

	SE(m) ±
	1.71
	2.22
	1.69
	8.05
	5.68
	4.90
	10.78
	10.56
	7.56
	17.93
	18.61
	18.24

	C.D at 5%
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS



Table 3: Effect of different planting methods and weed management practices on leaf area index (LAI) in kharif maize.  
	
Treatments
	Leaf area index

	
	30 DAS
	60 DAS

	
	2023
	2024
	Pooled
	2023
	2024
	Pooled

	Different planting methods (main plot)

	 P1- Broadcasting 
	1.22
	1.24
	1.23
	3.69
	3.80
	3.74

	 P2 -Conventional flat bed 
	1.22
	1.24
	1.23
	3.74
	3.84
	3.79

	 P3- Ridge and furrow planting
	1.23
	1.25
	1.24
	3.81
	3.92
	3.87

	SE(m) ±
	0.02
	0.02
	0.02
	0.02
	0.02
	0.02

	C.D at 5%
	NS
	NS
	NS
	0.08
	0.09
	0.08

	Weed management practices (sub plot)

	W1 - Pyroxasulfone 85 % WG @ 127.5 g/ha as pre-emergence (PE)
	1.23
	1.25
	1.24
	3.69
	3.83
	3.76

	W2 - Tembotrione 42 % SC @ 120 g/ha 25 DAS as post emergence (PoE)
	1.21
	1.24
	1.23
	3.71
	3.84
	3.78

	W3 - Topramezone 33.6 SC @ 30 g/ha 25 DAS as post emergence (PoE)
	1.22
	1.25
	1.24
	3.75
	3.89
	3.82

	W4 - Pyroxasulfone 85 % @ 127.5 g/ha as PE fb Tembotrione 42 % SC @ 120 g/ha 25DAS as PoE
	1.23
	1.26
	1.25
	3.85
	3.98
	3.91

	W5 - Pyroxasulfone 85 % @ 127.5 g/ha as PE fb Topramezone 33.6 SC @ 30 g/ha 25 DAS as PoE
	1.24
	1.27
	1.25
	3.91
	4.01
	3.98

	W6 - Weedy check (control)
	1.14
	1.20
	1.17
	3.32
	3.39
	3.35

	W7 - Weed free
	1.24
	1.28
	1.26
	3.98
	4.01
	3.99

	SE(m) ±
	0.02
	0.02
	0.03
	0.05
	0.05
	0.04

	C.D at 5%
	NS
	NS
	NS
	0.15
	0.14
	0.10

	Interaction

	P × W

	SE(m) ±
	0.05
	0.05
	0.05
	0.05
	0.06
	0.06

	C.D at 5%
	NS
	NS
	NS
	NS
	NS
	NS


Table 4: Effect of different planting methods and weed management practices on days to 50 % tasselling and days to 50% silking in kharif maize.  
	Treatments
	Days to 50 % tasselling
	Days to 50 % silking

	
	2023
	2024
	Pooled
	2023
	2024
	Pooled

	Different planting methods (main plot)
	
	
	

	 P1- Broadcasting 
	59.36
	58.77
	59.06
	63.70
	63.08
	63.39

	 P2 -Conventional flat bed 
	59.76
	59.97
	59.86
	64.07
	63.32
	63.70

	 P3- Ridge and furrow planting
	59.87
	59.82
	59.85
	64.21
	63.43
	63.82

	SE(m) ±
	0.43
	0.65
	0.48
	0.42
	0.23
	0.21

	C.D at 5%
	NS
	NS
	NS
	NS
	NS
	NS

	Weed management practices (sub plot)
	
	
	

	W1 - Pyroxasulfone 85 % WG @ 127.5 g/ha as pre- emergence (PE)
	58.09
	58.67
	58.38
	62.45
	61.68
	62.06

	W2 - Tembotrione 42 % SC @ 120 g/ha 25 DAS as post emergence (PoE)
	59.18
	60.17
	59.67
	63.51
	63.42
	63.46

	W3 - Topramezone 33.6 SC @ 30 g/ha 25 DAS as post emergence (PoE)
	60.13
	60.29
	60.21
	64.45
	64.54
	64.49

	W4 - Pyroxasulfone 85 % @ 127.5 g/ha as PE fb Tembotrione 42 % SC @ 120 g/ha 25DAS as PoE
	60.54
	59.47
	60.01
	64.87
	63.55
	64.21

	W5 - Pyroxasulfone 85 % @ 127.5 g/ha as PE fb Topramezone 33.6 SC @ 30 g/ha 25 DAS as PoE
	60.93
	59.59
	60.26
	65.26
	62.86
	64.06

	W6 - Weedy check (control)
	57.10
	57.77
	57.44
	61.42
	61.36
	61.39

	W7 - Weed free
	61.66
	60.67
	61.16
	66.00
	65.54
	65.77

	SE(m) ±
	0.50
	0.47
	0.36
	0.54
	0.56
	0.41

	C.D at 5%
	1.44
	1.37
	1.04
	1.55
	1.62
	1.18

	Interaction
	

	P × W
	
	
	
	
	
	

	SE(m) ±
	1.14
	1.73
	1.26
	1.10
	0.61
	0.57

	C.D at 5%
	NS
	NS
	NS
	NS
	NS
	NS



