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Influence of Tillage and Weed management Practices on Growth Performance and Soil Nutrient Status of Wheat (Triticum aestivum L.) in Central Plains of UP	Comment by ariyo ezekiel: Reduce the title to maximum 17 words and use fontsize 12


Abstract
The present investigation was conducted during two consecutive Rabi (winter) seasons of 2022–23 and 2023–24 at the Students’ Instructional Farm, Chandra Shekhar Azad University of Agriculture and Technology, Kanpur (U.P.). The experiment was arranged in a split-plot design with three tillage practices in the main plots, viz., zero tillage (T1), reduced tillage (T2), and conventional tillage (T3), and six weed management practices in sub-plots, namely pyroxasulfone @ 120 g/ha as pre-emergence fb clodinafop-propargyl @ 60 g/ha at 35 DAS (W1), pendimethalin @ 1000 g/ha + metribuzin @ 210 g/ha as pre-emergence (W2), clodinafop-propargyl @ 60 g/ha + metsulfuron-methyl @ 4 g/ha at 35 DAS (W3), pinoxaden @ 50 g/ha + carfentrazone-ethyl @ 20 g/ha at 35 DAS (W4), weed-free (W5), and weedy check (W6). Pooled results revealed that zero tillage recorded the highest dry matter accumulation (80.19, 455.76, 815.58 and 937.68 g m⁻² at 30, 60, 90 DAS and harvest, respectively), closely followed by reduced tillage, while conventional tillage was lowest. Similarly, maximum tiller number was observed under zero tillage (78.46 m⁻² at harvest), statistically at par with reduced tillage. Among weed management, weed-free (973.56 g m⁻² dry matter and 83.03 tillers m⁻²) was superior, comparable with clodinafop + metsulfuron and pinoxaden + carfentrazone, whereas weedy check remained inferior. Soil fertility improved under zero tillage and weed-free conditions with higher organic carbon (0.515–0.530%) and nutrient availability, while bulk density was lowest (1.47–1.52 g cc⁻¹). Overall, zero tillage combined with effective herbicides enhanced crop growth, yield attributes, and soil properties, highlighting its potential for sustainable wheat production.	Comment by ariyo ezekiel: Maximum words of 200 is ok . Problem statement, justification, scope, method, main findings and conclusion summarized in not more than 200 words
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1. Introduction
Wheat (Triticum aestivum L.) is the second most vital cereal crop that flourishes in India and is second after rice. It occupies an area of 214.3 m ha worldwide, with production and productivity of 787.0 mt and 3425.5 kg/ha, respectively (FAO STAT, 2024). In India, it is grown an area of 31.40 m ha with an annual production of 113.92 mt and an average productivity of 3600 kg ha-1 (Anonymous, 2024). Wheat continues to dominate the rice-wheat cropping system in the north Indian plains. According to studies conducted over the last decade, the sustainability of the rice-wheat system in the northern plains has been jeopardized primarily due to declining groundwater levels, soil organic matter content and nutrient availability, increased soil salinization, pest and disease incidence, and other factors. Weeds, among other production factors, pose a serious threat to wheat productivity. Weeds compete with crops for water, nutrients, and other growth factors (Khokhar and Nepalia, 2010; Najwa et al., 2012), and in the absence of effective control measures, weeds remove a significant amount of available nutrients and water, resulting in higher yield loss and severe conditions under water scarcity (Singh et al., 2009 and Sharma and Singh, 2011). Weed infestation puts wheat crops under intense competition by vying for essential resources like water, nutrients, sunlight, and physical space (Jeet et al., 2010). Conservation tillage includes practices like zero, minimum, and no-till farming that aim to reduce soil disturbance and keep crop residues on the soil surface. This helps maintain soil organic matter, improves soil structure, saves time and cost in sowing, and supports environmental sustainability—making it an eco-friendly and cost-effective farming method. Tillage aims to improve soil physical condition to support optimal plant growth and yield. However, excessive tillage can harm soil health by degrading structure, disrupting pores, and removing protective residues (Qamar et al., 2021). 	Comment by ariyo ezekiel: Source, media source	Comment by ariyo ezekiel: Use recent publication of not older than 10 years ago	Comment by ariyo ezekiel: Use more recent citation	Comment by ariyo ezekiel: Put up a justification for conducting the study and briefly state the purpose of the study and scope
2. Materials and Methods
The Experiment was conducted during two consecutive Rabi (winter) seasons of 2022-23 and 2023-24 at Students Instructional Farm of Chandra Shekhar Azad University of Agriculture and Technology, Kanpur (U.P.). Geographically, Kanpur is situated in subtropical region. It is situated at an elevation of 125.9 meter above mean sea level 26º20" 35" North latitude and 80º18'35" East longitude. It is situated in the alluvial belt of Indo-Gangetic Plain in the Central part of Uttar Pradesh. The experimental soil plot was sandy loam having 0.45% organic carbon, 172.2 (kg ha-1) available N, 12.80 (kg ha-1) available P, 156.4 (kg ha-1) available K, 0.547 (mg kg-1) available Zn, 15.67 (kg ha-1) available Sulphar. In both years, to assess the most suitable wheat variety for evaluation of different tillage and weed management practices on growth indices of Wheat. The experiment was laid out in a split-plot design with three tillage practices in the main plots, viz., Zero tillage (T1), Reduced tillage (T2), and Conventional tillage (T3). The sub-plots comprised six weed management practices, namely: Pyroxasulfone @ 120 g/ha as pre-emergence followed by Clodinafop-propargyl @ 60 g/ha as post-emergence at 35 DAS (W1), Pendimethalin @ 1000 g/ha + Metribuzin @ 210 g/ha as pre-emergence (W2), Clodinafop-propargyl @ 60 g/ha + Metsulfuron-methyl @ 4 g/ha as post-emergence at 35 DAS (W3), Pinoxaden @ 50 g/ha + Carfentrazone-ethyl @ 20 g/ha as post-emergence at 35 DAS (W4),Weed free (W5), and Weedy check (Control) (W6).	Comment by ariyo ezekiel: `what variety and why the choice?
2.1 Number of tillers (m-2)
Total number of tillers per square meter was counted from three places in each plot at 30, 60, and 90 days after sowing and at harvest and finally average number of tillers was worked out.
2.2. Dry matter accumulation (g m-2)
	Plants per square meter were selected randomly at 30, 60 and 90 DAS and at harvest and they were cut close to the ground surface. Plants were sun dried and collected individually in paper bags after cutting into small pieces. After sun drying, these samples were put in electrical oven at 600C till the constant dry weight was achieved and weighing with the help of electronic balance and then converted in to g m-2.	Comment by ariyo ezekiel: Reference to methodology should be stated
2.3 Chemical Analysis:
 The original soil sample used in mechanical analysis was also analyzed for available Nitrogen, Phosphorus, Potash, Sulphar and Zinc as well as for Organic Carbon, Soil pH, Electrical Conductivity (EC) by the method indicated in Table 1.
2.3.1 Organic Carbon 
The organic carbon content of the soil was found to be 0.35% determined using the Walkley and Black (1934) wet oxidation method. According to standard ratings, this value indicates low organic matter status, suggesting poor soil fertility and limited microbial activity.

2.3.2 Electrical Conductivity (E.C.) (mmhos cm⁻¹ at 25°C)
The E.C. value (0.31 mmhos cm⁻¹) was measured using a conductivity meter (Black, 1965). The result shows low salinity, indicating that the soil is non-saline and suitable for normal crop growth.
2.3.3 Available Nitrogen (kg ha⁻¹)
The available nitrogen content was 172.2 kg ha⁻¹, estimated by the Subbiah and Asija (1956) alkaline permanganate method. The nitrogen level falls in the low range, reflecting a need for external nitrogen supplementation for optimum crop production.
2.3.4 Available Phosphorus (kg ha⁻¹)
The soil contained 12.80 kg ha⁻¹ of available phosphorus, determined by the Olsen’s method (Jackson, 1967). The phosphorus level is categorized as medium, indicating moderate availability for plant uptake.
2.3.5 Available Potassium (kg ha⁻¹)
The available potassium was measured at 156.4 kg ha⁻¹ using the flame photometric method (Jackson, 1967). This value also falls under the medium range, sufficient for most cereal crops.





Table 1: Chemical analysis of the soil
	S.No.
	Soil characteristics
	Values (%)
	Method of distribution
	Remark

	1.
	Organic carbon (%)
	0.35
	Walkley and Black (1934)
	Low

	2.
	E.C. (mm hos cm-1 at 25ºC)
	0.31
	Conductivity meter (Black–
1965)
	Low

	3.
	Available nitrogen (kg ha-1)
	172.2
	Subaid and Asija (1956)
	Low

	4.
	Available phosphorus (kg ha-1)
	12.80
	Jackson (1967)
	Medium

	5.
	Available potash (kg ha-1)
	156.4
	Jackson (1967)
	Medium

	6.
	Soil pH
	7.71
	Electrometric glass electrode
method meter (Piper, 1950)
	Slightly saline




Fig.1 Annual rainfall during both experimental year
2.4 Statistical Analysis
The statistical analysis of the data was carried out using OPSTAT software.
3. Results and Discussions
Number of tillers (m-2)
The data pertaining to number of tillers (m-2) presented in Table No.2. The pooled data indicated that tillage practices exerted a significant influence on tiller production across all growth stages. Maximum number of tillers was recorded under zero tillage (64.85, 112.42, 80.15 and 78.46 m⁻² at 30, 60, 90 DAS and at harvest, respectively), which was statistically at par with reduced tillage (63.73, 111.11, 79.27 and 77.01 m⁻², respectively) and significantly superior to conventional tillage (59.34, 102.43, 72.78 and 70.10 m⁻², respectively) at all the stages of crop growth. Similar result was also reported by Ahmed, A., & Basir, A. (2023).that zero tillage was effective in increasing tiller because it has improved soil structure and conservation of moisture. 
Weed management practices had a significant influence on the number of tillers at different stages of crop growth. The highest number of tillers was consistently recorded under weed-free condition (69.59, 119.35, 85.36 and 83.03 m⁻² at 30, 60, 90 DAS and at harvest, respectively), which remained statistically at par with clodinafop + metsulfuron (67.83, 118.05, 84.46 and 81.79 m⁻², respectively) and pinoxaden + carfentrazone (66.58, 115.86, 82.05 and 80.17 m⁻², respectively) but significantly superior to other treatments. Among the herbicidal treatments, clodinafop + metsulfuron proved most effective and was comparable with pinoxaden + carfentrazone in improving tiller number. All weed management practices were significantly superior to the weedy check (46.75, 82.23, 58.34 and 56.45 m⁻², respectively), which consistently recorded the minimum tiller population throughout the crop growth stages. The interaction effect of tillage and weed management practices on number of tillers was found to be non-significant at all the stages of observation during both the years. Similar result was also reported by Singh, I., & Mehriya, M. L. (2022). discovered that herbicides like clodinafop + metsulfuron were very effective in weed management by increasing the number of tillers by curtailing crop-weed interactions.	Comment by ariyo ezekiel: Give scientific reason to this result	Comment by ariyo ezekiel: Use appropriate theme font and remove the full stop
Dry matter accumulation (g/m2)
	The data pertaining to dry matter accumulation presented in Table No.3. An evaluation of the pooled data revealed that tillage practices had a significant effect on dry matter accumulation across all growth stages. Maximum dry matter accumulation was recorded under zero tillage (80.19, 455.76, 815.58 and 937.68 g m⁻² at 30, 60, 90 DAS and at harvest, respectively), which was statistically at par with reduced tillage (75.75, 452.65, 811.61 and 932.90 g m⁻², respectively) and significantly superior to conventional tillage (63.09, 373.44, 670.71 and 771.34 g m⁻², respectively) at all the stages of crop growth. Similar result was also reported by Yadav et al. (2024), Keil et al. (2015).	Comment by ariyo ezekiel: Give scientific  reason for the result
Weed management practices also had a significant effect on dry matter accumulation. The highest dry matter accumulation was consistently recorded under weed-free condition (81.32, 473.47, 847.68 and 973.56 g m⁻² at 30, 60, 90 DAS and at harvest, respectively), which was statistically at par with clodinafop + metsulfuron (80.24, 470.15, 844.45 and 970.59 g m⁻², respectively) and pinoxaden + carfentrazone (77.86, 455.93, 819.00 and 941.46 g m⁻², respectively), but significantly superior to other treatments. Among the herbicidal treatments, clodinafop + metsulfuron proved most effective and was comparable with pinoxaden + carfentrazone in enhancing dry matter accumulation. All weed management practices were significantly superior to the weedy check (53.08, 309.24, 555.63 and 639.21 g m⁻², respectively), which consistently recorded the lowest dry matter accumulation throughout the crop growth stages. The interaction effect of tillage and weed management practices on dry matter accumulation was found to be non-significant at all the stages of observation during both the years. Similar result was also reported by Dayal et al. (2023)	Comment by ariyo ezekiel: Give scientific  reason for the result	Comment by ariyo ezekiel: The study is expected to present result and discussion the effect of the factors considered on grain yield also

Bulk Density (g/cc)
The data pertaining to bulk density presented in Table No.4. Among tillage systems, Conventional Tillage (CT) recorded the highest bulk density (1.60 g/cc pooled), followed by Reduced Tillage (RT) (1.56 g/cc). Zero Tillage (ZT) (1.52 g/cc) showed comparatively lower bulk density. In the current study, Conventional tillage (1.60 g /cc) recorded highest bulk density that is contrary to that of Rathod et al. (2021) who had lower bulk density in conventional tillage. This difference can be explained by the fact that soil type, soil moisture condition, and soil management practice are different, which affected soil compaction.	Comment by ariyo ezekiel: In what way, buttress it
 	With respect to weed management practices, the weedy check (W6) recorded the highest bulk density (1.63 g/cc), which was followed by pendimethalin + metribuzin (W2) (1.61 g/cc) and pyroxasulfone fb clodinafop (W1) (1.59 g/cc). Clodinafop + metasulfuron (W3) (1.52 g/cc) and pinoxaden + carfentrazone (W4) (1.55 g/cc) also maintained comparatively lower bulk density, while the lowest bulk density was recorded under weed-free (W5) (1.47 g/cc). Similar result was also reported by Meena et al. (2023)	Comment by ariyo ezekiel: Give scientific  reason for the result
Soil pH
The data pertaining to soil pH presented in Table No.4. Among the tillage systems, Conventional Tillage (CT) recorded the highest pooled soil pH (7.62), followed by Reduced Tillage (RT) (7.48). The lowest pooled soil pH was observed under Zero Tillage (ZT) (7.12). Similar result was also reported by Kochar, D., & Kumar, R. (2024).	Comment by ariyo ezekiel: Give scientific  reason for the result
With respect to weed management practices, the weedy check (W6) recorded the highest pooled soil pH (7.67), which was followed by pendimethalin + metribuzin (W2) (7.62). On the other hand, the lowest pooled soil pH was observed in the weed-free treatment (W5) (7.15), which was closely followed by clodinafop + metsulfuron (W3) (7.26). Similar result was also reported by Kumar et al. (2020).	Comment by ariyo ezekiel: Give scientific  reason for the result
Organic carbon (%)
The data pertaining to organic carbon (%) presented in Table No.4. Among the tillage systems, the highest pooled organic carbon was recorded under Zero Tillage (ZT) (0.515%), followed by Reduced Tillage (RT) (0.503%). The lowest pooled value was observed in Conventional Tillage (CT) (0.464%). Similar result was also reported by Ahmad et al. (2024).	Comment by ariyo ezekiel: Give scientific  reason for the result
With respect to weed management practices, the maximum pooled organic carbon was noted in the weed-free treatment (W5) (0.530%), which was followed by clodinafop + metsulfuron (W3) (0.514%). In contrast, the lowest pooled organic carbon was recorded under the weedy check (W6) (0.451%). Similar result was also reported by Kumar et al. (2020).	Comment by ariyo ezekiel: Give scientific  reason for the result

Available N (kg/ha) in soil 
The data pertaining to available nitrogen (kg/ha) presented in Table No.5. Among tillage systems, Zero Tillage (ZT) recorded the highest available nitrogen (238.38 kg/ha pooled), which was at par with Reduced Tillage (RT) (236.06 kg/ha) and significantly superior to Conventional Tillage (CT) (222.06 kg/ha). The lowest available nitrogen was observed under Conventional Tillage. Similar result was also reported by Kaushik et al. (2018).	Comment by ariyo ezekiel: Give scientific  reason for the result
Weed management practices also exerted a pronounced effect on available nitrogen. The weed-free treatment (W5) recorded the highest available nitrogen (242.66 kg/ha pooled), which was statistically at par with clodinafop + metsulfuron (W3) (240.44 kg/ha) and pinoxaden + carfentrazone (W4) (236.75 kg/ha). On the other hand, the weedy check (W6) recorded the lowest available nitrogen (209.10 kg/ha), remaining significantly inferior to all other weed management practices. Similar result was also reported by Pal, R. K. (2022). 	Comment by ariyo ezekiel: Give a possible scientific  reason for the result
Available P (kg/ha) in soil
The data pertaining to available phosphorous (kg/ha) presented in Table No.5. Among tillage systems, Zero Tillage (ZT) recorded the highest available phosphorus (16.29 kg/ha pooled), which was at par with Reduced Tillage (RT) (16.01 kg/ha) and significantly superior to Conventional Tillage (CT) (13.09 kg/ha). The lowest available phosphorus was observed under Conventional Tillage. Similar result was also reported by Kaushik et al. (2018).	Comment by ariyo ezekiel: Give a possible scientific  reason for the result

Weed management practices also exerted a pronounced effect on available phosphorus. The weed-free treatment (W5) registered the highest available phosphorus (16.73 kg/ha pooled), which was statistically at par with clodinafop + metsulfuron (W3) (16.23 kg/ha) and pinoxaden + carfentrazone (W4) (15.92 kg/ha). On the other hand, the weedy check (W6) recorded the lowest available phosphorus (11.42 kg/ha), remaining significantly inferior to all other weed management practices. Similar result was also reported by Pal, R. K. (2022). 	Comment by ariyo ezekiel: Give a possible scientific  reason for the result

Available K (kg/ha) in soil
The data pertaining to available potassium (kg/ha) presented in Table No.5.Among tillage systems, Zero Tillage (ZT) recorded the highest available potassium (190.64 kg/ha pooled), which was at par with Reduced Tillage (RT) (188.89 kg/ha) and significantly superior to Conventional Tillage (CT) (178.27 kg/ha). The lowest available potassium was observed under Conventional Tillage. Similar result was also reported by Kaushik et al. (2018).	Comment by ariyo ezekiel: Give a possible scientific  reason for the result

Weed management practices also exerted a notable effect on available potassium. The weed-free treatment (W5) recorded the highest available potassium (192.77 kg/ha pooled), which was statistically at par with clodinafop + metsulfuron (W3) (190.55 kg/ha) and pinoxaden + carfentrazone (W4) (189.28 kg/ha). On the other hand, the weedy check (W6) recorded the lowest available potassium (174.53 kg/ha), remaining inferior to all other weed management practices. Similar result was also reported by Pal, R. K. (2022). 	Comment by ariyo ezekiel: Give a possible scientific  reason for the result









Table 2 Effect of tillage and weed management practices on number of tillers (m-2)
	
Tillage Practices
	No. of tillers (m-2)

	
	30 DAS
	60 DAS
	90 DAS
	At harvest

	
	2022-23
	2023-24
	Pooled
	2022-23
	2023-24
	Pooled
	2022-23
	2023-24
	Pooled
	2022-23
	2023-24
	Pooled

	T1
	Zero Tillage (ZT)
	63.79
	65.91
	64.85
	110.75
	114.08
	112.42
	78.83
	81.47
	80.15
	77.05
	79.87
	78.46

	T2
	Reduced Tillage (RT)
	62.69
	64.78
	63.73
	109.47
	112.76
	111.11
	77.97
	80.58
	79.27
	75.63
	78.40
	77.01

	T3
	Conventional Tillage (CT)
	58.38
	60.31
	59.34
	100.92
	103.94
	102.43
	71.58
	73.98
	72.78
	68.84
	71.37
	70.10

	SE.m ±
	0.443
	0.334
	0.385
	0.562
	1.249
	0.649
	0.533
	0.670
	0.615
	0.633
	0.748
	0.603

	CD at 5%
	1.787
	1.346
	1.554
	2.266
	5.036
	2.616
	2.150
	2.701
	2.481
	2.550
	3.015
	2.430

	Weed managements

	W1
	Pyroxasulfone (85%WG) @ 120g/ha as PE fb Clodinafop- Propargyl (15% WP) @ 60g/ha as PE 35 DAS
	62.25
	64.32
	63.29
	107.26
	110.50
	108.88
	76.55
	79.11
	77.83
	74.30
	77.02
	75.66

	W2
	Pendimethalin (30% EC) @ 1000 g/ha + Metribuzin (75% WP) @ 210 g/ha (RM) as PE
	60.82
	62.83
	61.82
	105.95
	109.14
	107.54
	75.11
	77.63
	76.36
	72.71
	75.39
	74.05

	W3
	Clodinafop- Propargyl (15% WP) @ 60 g/ha + Metasulfuron methyl (20% WP) @ 4 g/ha (RM) as PoE at 35 DAS
	66.72
	68.93
	67.83
	116.32
	119.78
	118.05
	83.07
	85.84
	84.46
	80.31
	83.26
	81.79

	W4
	Pinoxaden (5.1%EC) @50 g/ha+ Carfentrazone ethyle (40%DF) @ 20g/ha as PoE at 35 DAS
	65.49
	67.68
	66.58
	114.13
	117.60
	115.86
	80.70
	83.40
	82.05
	78.74
	81.61
	80.17

	W5
	Weed free
	68.45
	70.73
	69.59
	117.59
	121.10
	119.35
	83.96
	86.76
	85.36
	81.54
	84.53
	83.03

	W6
	Weedy check (Control)
	45.99
	47.51
	46.75
	81.02
	83.45
	82.23
	57.38
	59.29
	58.34
	55.44
	57.46
	56.45

	SE.m ±
	0.965
	0.989
	0.992
	1.747
	1.892
	2.265
	1.754
	1.824
	1.830
	1.542
	1.369
	1.370

	CD at 5%
	2.800
	2.871
	2.878
	5.070
	5.492
	6.575
	5.091
	5.294
	5.310
	4.475
	3.973
	3.975



Table 3 Effect of tillage and weed management practices on dry matter accumulation (g/m2)
	
Tillage Practices
	Dry matter accumulation (g/m2)

	
	30 DAS
	60 DAS
	90 DAS
	At harvest

	
	2022-23
	2023-24
	Pooled
	2022-23
	2023-24
	Pooled
	2022-23
	2023-24
	Pooled
	2022-23
	2023-24
	Pooled

	T1
	Zero Tillage (ZT)
	78.87
	81.51
	80.19
	452.00
	459.52
	455.76
	810.17
	820.99
	815.58
	931.46
	943.91
	937.68

	T2
	Reduced Tillage (RT)
	74.50
	76.99
	75.75
	448.91
	456.39
	452.65
	806.22
	816.99
	811.61
	926.71
	939.09
	932.90

	T3
	Conventional Tillage (CT)
	62.06
	64.12
	63.09
	370.36
	376.51
	373.44
	666.25
	675.18
	670.71
	766.26
	776.41
	771.34

	SE.m ±
	0.400
	0.703
	0.419
	3.612
	3.362
	3.148
	3.935
	4.713
	4.227
	10.142
	5.393
	5.756

	CD at 5%
	1.612
	2.834
	1.687
	14.562
	13.554
	12.692
	15.863
	19.002
	17.044
	40.890
	21.744
	23.207

	Weed managements

	W1
	Pyroxasulfone (85%WG) @ 120g/ha as PE fb Clodinafop- Propargyl (15% WP) @ 60g/ha as PE 35 DAS
	72.69
	75.12
	73.90
	425.80
	432.84
	429.32
	760.64
	770.90
	765.77
	874.96
	886.76
	880.86

	W2
	Pendimethalin (30% EC) @ 1000 g/ha + Metribuzin (75% WP) @ 210 g/ha (RM) as PE
	70.49
	72.84
	71.66
	422.09
	429.06
	425.58
	758.14
	768.38
	763.26
	872.28
	884.05
	878.16

	W3
	Clodinafop- Propargyl (15% WP) @ 60 g/ha + Metasulfuron methyl (20% WP) @ 4 g/ha (RM) as PoE at 35 DAS
	78.93
	81.55
	80.24
	466.27
	474.04
	470.15
	838.86
	850.04
	844.45
	964.16
	977.01
	970.59

	W4
	Pinoxaden (5.1%EC) @50 g/ha+ Carfentrazone ethyle (40%DF) @ 20g/ha as PoE at 35 DAS
	76.58
	79.14
	77.86
	452.17
	459.68
	455.93
	813.56
	824.45
	819.00
	935.30
	947.62
	941.46

	W5
	Weed free
	79.99
	82.65
	81.32
	469.56
	477.39
	473.47
	842.08
	853.29
	847.68
	967.12
	980.00
	973.56

	W6
	Weedy check (Control)
	52.21
	53.94
	53.08
	306.66
	311.83
	309.24
	552.01
	559.26
	555.63
	635.04
	643.38
	639.21

	SE.m ±
	1.335
	1.248
	1.189
	6.368
	6.535
	6.731
	11.788
	12.293
	12.360
	14.747
	18.366
	20.298

	CD at 5%
	3.874
	3.622
	3.452
	18.480
	18.967
	19.534
	34.211
	35.676
	35.871
	42.798
	53.302
	58.907



Table 4 Effect of tillage and weed management practices on soil properties
	Tillage Practices
	Bulk Density (g/cc)
	Soil pH
	Organic carbon (%)

	
	2022-23
	2023-24
	Pooled
	2022-23
	2023-24
	Pooled
	2022-23
	2023-24
	Pooled

	T1
	Zero Tillage (ZT)
	1.49
	1.56
	1.52
	7.05
	7.20
	7.12
	0.493
	0.537
	0.515

	T2
	Reduced Tillage (RT)
	1.53
	1.60
	1.56
	7.40
	7.56
	7.48
	0.481
	0.524
	0.503

	T3
	Conventional Tillage (CT)
	1.57
	1.64
	1.60
	7.54
	7.70
	7.62
	0.445
	0.484
	0.464

	
	SE.m ±
	0.006
	0.011
	0.008
	0.038
	0.059
	0.064
	0.004
	0.001
	0.004

	
	CD at 5%
	0.023
	0.043
	0.032
	0.154
	0.238
	0.259
	0.014
	0.005
	0.017

	Weed managements

	W1
	Pyroxasulfone (85%WG) @ 120g/ha as PE fb Clodinafop- Propargyl (15% WP) @ 60g/ha as PE 35 DAS
	1.56
	1.63
	1.59
	7.37
	7.53
	7.45
	0.468
	0.509
	0.489

	W2
	Pendimethalin (30% EC) @ 1000 g/ha + Metribuzin (75% WP) @ 210 g/ha (RM) as PE
	1.58
	1.64
	1.61
	7.53
	7.70
	7.62
	0.457
	0.498
	0.478

	W3
	Clodinafop- Propargyl (15% WP) @ 60 g/ha + Metasulfuron methyl (20% WP) @ 4 g/ha (RM) as PoE at 35 DAS
	1.49
	1.56
	1.52
	7.19
	7.34
	7.26
	0.493
	0.536
	0.514

	W4
	Pinoxaden (5.1%EC) @50 g/ha+ Carfentrazone ethyle (40%DF) @ 20g/ha as PoE at 35 DAS
	1.52
	1.57
	1.55
	7.23
	7.38
	7.30
	0.481
	0.524
	0.503

	W5
	Weed free
	1.44
	1.51
	1.47
	7.07
	7.22
	7.15
	0.507
	0.552
	0.530

	W6
	Weedy check (Control)
	1.59
	1.67
	1.63
	7.59
	7.75
	7.67
	0.432
	0.470
	0.451

	SE.m ±
	0.028
	0.028
	0.014
	0.117
	0.110
	0.112
	0.009
	0.010
	0.009

	CD at 5%
	0.080
	0.081
	0.040
	0.339
	0.319
	0.325
	0.027
	0.028
	0.026





Table 5 Effect of tillage and weed management practices on available NPK in soil (kg/ha)
	Tillage Practices
	Available N
	Available P
	Available K

	
	Y1
	Y2
	Pooled
	Y1
	Y2
	Pooled
	Y1
	Y2
	Pooled

	T1
	Zero Tillage (ZT)
	236.01
	240.75
	238.38
	16.00
	16.58
	16.29
	187.81
	193.48
	190.64

	T2
	Reduced Tillage (RT)
	233.71
	238.41
	236.06
	15.72
	16.30
	16.01
	186.09
	191.69
	188.89

	T3
	Conventional Tillage (CT)
	219.85
	224.27
	222.06
	12.85
	13.32
	13.09
	175.62
	180.92
	178.27

	SE.m ±
	1.361
	0.635
	1.052
	0.086
	0.181
	0.088
	1.540
	1.561
	1.092

	CD at 5%
	5.485
	2.558
	4.242
	0.347
	0.729
	0.356
	6.210
	6.294
	4.402

	Weed managements

	W1
	Pyroxasulfone (85%WG) @ 120g/ha as PE fb Clodinafop- Propargyl (15% WP) @ 60g/ha as PE 35 DAS
	230.80
	235.49
	233.14
	15.10
	15.65
	15.38
	182.31
	187.82
	185.06

	W2
	Pendimethalin (30% EC) @ 1000 g/ha + Metribuzin (75% WP) @ 210 g/ha (RM) as PE
	228.58
	233.23
	230.90
	14.82
	15.36
	15.09
	180.68
	186.15
	183.41

	W3
	Clodinafop- Propargyl (15% WP) @ 60 g/ha + Metasulfuron methyl (20% WP) @ 4 g/ha (RM) as PoE at 35 DAS
	238.08
	242.81
	240.44
	15.94
	16.52
	16.23
	187.73
	193.38
	190.55

	W4
	Pinoxaden (5.1%EC) @50 g/ha+ Carfentrazone ethyle (40%DF) @ 20g/ha as PoE at 35 DAS
	234.37
	239.13
	236.75
	15.63
	16.21
	15.92
	186.45
	192.11
	189.28

	W5
	Weed free
	240.28
	245.05
	242.66
	16.42
	17.03
	16.73
	189.92
	195.62
	192.77

	W6
	Weedy check (Control)
	207.05
	211.15
	209.10
	11.22
	11.63
	11.42
	171.96
	177.10
	174.53

	SE.m ±
	3.505
	3.846
	4.017
	0.253
	0.280
	0.320
	4.082
	4.240
	4.174

	CD at 5%
	10.171
	11.161
	11.659
	0.735
	0.814
	0.929
	NS
	NS
	NS



4. Conclusion
Keeping in view the objectives of the study and the results obtained over two years, it was concluded that tillage and weed management practices significantly influenced the growth and soil nutrient status of wheat. Zero tillage consistently performed best by recording the highest number of tillers, greater dry matter accumulation, lower bulk density, and improved soil fertility with higher available N, P, and K. Among weed management practices, the weed-free condition and clodinafop + metsulfuron were most effective in enhancing crop growth and nutrient availability. Therefore, adopting zero tillage in combination with efficient herbicidal management can be recommended for improving wheat productivity and sustaining soil health under intensive cropping systems.	Comment by ariyo ezekiel: Not detailed. Growth component such as number leaf, height and yield component, particularly grain yield is expected to be considered for discussion 
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