Integrated Weed Management Strategies for Enhancing Growth and Productivity of Irrigated Maize (Zea mays L.)



ABSTRACT

	Aims: The study was conduct to evaluate the better weed management practices to increase the productivity of irrigated maize	Comment by Botany Dr D Nagaraju: Conducted? Any experimental evidence pl ( like images, field, crop weed control photos)
Study design:  Randomized Block Design
Place and Duration of Study: A field trial was conducted during the rabi season of 2025–26 at the Instructional Farm of Karunya Institute of Technology and Sciences, Coimbatore.
Methodology: The study was conducted in randomized block design, with 11 different treatments i.e. In the experiment, eleven treatments were evaluated comprising sole maize with PE atrazine 50% WP @ 0.5 kg ha⁻¹ followed by manual weeding (T₁), 2,4-D 38% EC @ 1 kg ha⁻¹ (T₂), Tembotrione 34.4% SC @ 0.12 kg ha⁻¹ (T₃) or Topramezone 33.6% SC @ 0.025 kg ha⁻¹ (T₄) applied as PoE at 30 DAS; maize + dhaincha with manual incorporation (T₅) or incorporation using PoE 2,4-D (T₆), Tembotrione (T₇) or Topramezone (T₈) at 30 DAS; sole maize with manual weeding at 15 and 30 DAS (T₉); along with a weed-free check (T₁₀) and an un-weeded control (T₁₁) and it was replicated thrice.
Results: The application of weed free check recorded higher growth characters i.e. plant height, dry matter production, leaf area index and higher yield attributes like no. of cobs-1 plant, no. of grain rows-1 cob, no. of grains-1 row, grain yield and haulm yield and it was followed by the combined application of maize + dhaincha incorporation using PoE Tembotrione 34.4% SC @ 0.12 kg ha⁻¹
Conclusion: Effective weed management significantly improved the growth and yield of irrigated maize, with the weed-free check recording the highest growth parameters.
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1. INTRODUCTION
Maize (Zea mays L.) is one of the most important cereal crops in the world and serves as a staple food for more than 900 million people in developing countries. It is widely utilized as a raw material for food sweeteners, alcoholic beverages, protein, oil, starch, and biofuel production. Owing to its exceptional genetic yield potential and wide adaptability, maize is often referred to as the “queen of cereals” (Gezahegn, 2021). It is considered a miracle crop because of its diverse utility as food, feed, fodder, and industrial raw material (Dass et al., 2008). Globally, maize ranks third after rice and wheat and plays a crucial role in food security, livestock nutrition, and industrial development (FAO, 2021). It is cultivated over approximately 183.3 million hectares with a production of about 1021.60 million metric tonnes (FAO, 2014–15). The USA contributes 35.34% of global production, followed by China, Brazil, EU-27, Ukraine, Mexico, Argentina, India, Indonesia, South Africa, and Russia. India ranks 8th in global maize production, contributing about 2.3% of total output (Suresh et al., 2017).
In India, maize is grown across seasons on about 9.5 million hectares with an annual production of 24.5 million tonnes, ranking third after rice and wheat (USDA, 2017). Tamil Nadu has witnessed significant growth in maize area (4.11%), production (8.59%), and productivity (4.31%) per annum due to shifting cultivation from rice and wheat, lower production costs, and increasing demand for poultry feed (Aruna et al., 2024). 
Despite its high yield potential, maize productivity is severely constrained by weeds, particularly under irrigated conditions. Adequate soil moisture and nutrients favour rapid weed growth, intensifying competition during early crop stages. Initial slow growth and wider row spacing allow luxuriant weed proliferation, causing yield reductions ranging from 28–100% (Dass et al., 2012; Das et al., 2020). Weeds in maize fields can remove up to 40–60 kg N, 10–15 kg P, and 30–50 kg K per hectare, significantly depleting soil nutrients (Reddy et al., 2018). Effective weed control can enhance grain yield by 77–96.7% (Sandhya et al., 2020). Also, Traditional weed management practices such as hand weeding and mechanical intercultivation are effective but labour-intensive and costly. Chemical weed control through pre- and post-emergence herbicides is widely adopted due to ease of application; however, indiscriminate use has resulted in herbicide resistance, environmental contamination, residue accumulation, and negative impacts on soil microbial diversity (Chauhan et al., 2020). 
These challenges necessitate eco-friendly and integrated weed management strategies, Brown manuring effectively suppresses weeds through shading and mulching while improving soil organic matter, carbon and nitrogen reserves, and soil physical and biological properties (Singh et al., 2016). Intercropping maize with legumes significantly reduces weed dry weight (Pandey et al., 2003; Chalka and Nepalia, 2005), and BM has been reported to increase maize grain yield by up to 10% compared to unweeded control (Oyeogbe et al., 2017). Reduced weed competition positively influences the production of maize. To evaluate this, the experiment was conducted during rabi season to identify the better weed management practices.
2. MATERIALS AND METHODS
A field trial was conducted during the rabi season of 2025-26 at the Instructional Farm of Karunya Institute of Technology and Sciences, Coimbatore. The farm is situated at an elevation of 474 meters above mean sea level and is located at 17°22′ N latitude and 77°58′ E longitude in the Western Zone of Tamil Nadu (Fig. 1). Soil analysis of the experimental site revealed that the soil was alkaline in nature, with a pH of 8.1 and an electrical conductivity (EC) of 0.28 dS/m. The soil was found to have low available nitrogen (255 kg/ha), medium available phosphorus (15.7 kg/ha), and high available potassium (185 kg/ha). The study was conducted in randomized block design, with 11 different treatments i.e. In the experiment, eleven treatments were evaluated comprising sole maize with PE atrazine 50% WP @ 0.5 kg ha⁻¹ followed by manual weeding (T₁), 2,4-D 38% EC @ 1 kg ha⁻¹ (T₂), Tembotrione 34.4% SC @ 0.12 kg ha⁻¹ (T₃) or Topramezone 33.6% SC @ 0.025 kg ha⁻¹ (T₄) applied as PoE at 30 DAS; maize + dhaincha with manual incorporation (T₅) or incorporation using PoE 2,4-D (T₆), Tembotrione (T₇) or Topramezone (T₈) at 30 DAS; sole maize with manual weeding at 15 and 30 DAS (T₉); along with a weed-free check (T₁₀) and an un-weeded control (T₁₁) and it was replicated thrice. The growth and yield characters of plant were measured at the time of harvest with standardized procedures. The collected data were subsequently analysed using the analysis of variance (ANOVA) method (Gomez and Gomez, 1984). The data on growth and physiological attributes were calculated by using formula given below,
i) Dry matter production (DMP)
After complete drying, the plant samples were weighed, and the dry matter production was recorded and expressed in kilograms per hectare.

(ii) Leaf area index (LAI)
The LAI was worked out by using the following formula suggested by (Balakrishnan et al., 1987).

Where, Leaf area = L × B × N × K
L – Length of the leaf, 
B – Breadth of the leaf,
N – Number of leaves, 
K – Constant factor (0.75)

3. results and discussion
3.1. Growth attributes
The growth parameter like plant height, no of branches, Dry matter production (DMP) and Leaf area index (LAI) were recorded at the harvest stage (table 1) and the observed data shows that there are significant differences were observed among weed and brown manuring treatments in irrigated maize. The weed-free check (T₁₀) recorded higher plant height (242.60 cm), number of leaves per plant (16.75), DMP (14,079.67 kg ha⁻¹) and LAI (5.47), followed by the integrated treatment of maize + dhaincha incorporation using PoE Tembotrione 34.4% SC @ 0.12 kg ha⁻¹. The superior growth observed under T₁₀ could be attributed to the complete absence of crop–weed competition throughout the crop growth period, which ensured uninterrupted availability of nutrients, moisture, light, and space, thereby enhancing photosynthetic efficiency and assimilate translocation. Higher leaf area index under this treatment might have improved light interception, resulting in increased dry matter accumulation and overall crop vigor. The integrated dhaincha + Tembotrione treatment also performed comparably due to the early smothering effect of dhaincha, which suppressed initial weed emergence, followed by effective post-emergence control by Tembotrione. Additionally, decomposition of dhaincha biomass likely enriched soil nitrogen and organic matter, promoting enhanced vegetative growth, better canopy development, and improved biomass production. The un-weeded control (T₁₁) recorded the lowest growth due to higher nutrient removal by weeds. Similar findings were reported by Singh (2020), Nawaz et al. (2017), Kumar et al. (2017), Anil et al. (2018), Prakasha et al. (2018), Sivasakthi et al. (2024).
3.2. Yield attributes
The yield characters like no. of cobs-1 plant, no. of grain rows-1 cob, no. of grains-1 row, grain yield and haulm yield shows significant variation with the different treatment (table 2 and fig 2). The weed free check plot (T₁0) recorded higher yield attributes, i.e. no. of cobs-1 plant (1.8), no. of grain rows-1 cob (27.88), no. of grains-1 row (34.237), grain yield (6256.55 kg/ha) and haulm yield (12749.18 kg/ha) it followed by the combined application of maize + dhaincha incorporation using PoE Tembotrione 34.4% SC @ 0.12 kg ha⁻¹. The superior performance attributed to the season-long absence of crop–weed competition, which ensured better availability of nutrients, moisture, light and space during critical growth stages, particularly during flowering and grain filling. Reduced weed interference likely enhanced photosynthetic efficiency, assimilate production and effective partitioning of photosynthates towards reproductive structures, resulting in improved yield components. Additionally, decomposition of dhaincha biomass might have improved soil nitrogen availability and overall soil health, thereby supporting better cob development and grain formation. The findings are accepted with the authors of Singh et al. (2016), Ramachandran et al. (2012) and Yadav et al. (2018).	Comment by Botany Dr D Nagaraju: Any experimental evidences instead of data any photography, field work, area. Application,  variation in growth levels so that it will be good evidence of work..
4. CONCLUSION
The present study clearly demonstrated that effective weed management significantly influenced the growth and yield of irrigated maize. The weed-free check recorded the highest growth parameters, yield attributes, grain yield, and haulm yield due to the complete absence of crop–weed competition. Among the integrated treatments, maize + dhaincha incorporation followed by PoE Tembotrione @ 0.12 kg ha⁻¹ proved to be the most effective and was statistically comparable to the weed-free check. The combined effect of early smothering by dhaincha and efficient post-emergence weed control enhanced nutrient availability, biomass production, and assimilate partitioning. Brown manuring also contributed to improved soil nitrogen status and overall crop vigor. In contrast, unwedded conditions drastically reduced growth and yield due to severe resource competition. Hence, integration of brown manuring with suitable post-emergence herbicides can be recommended as a sustainable and efficient weed management strategy in irrigated maize.	Comment by Botany Dr D Nagaraju: Are  you promoting product?
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Table.1 Effect of weed management in growth characters in the cultivation of maize

	Treatment
	Growth Attributes

	
	Plant height (cm)
	Number of leaves per plant
	Dry matter production (kg ha-1)
	Leaf area index

	T1
	175.43
	13.85
	11644.33
	3.54

	T2
	179.4
	13.27
	11463.01
	3.36

	T3
	194.63
	14.86
	12658.67
	4.23

	T4
	189.44
	14.47
	12471.33
	3.93

	T5
	201.47
	15.13
	12756.33
	4.45

	T6
	215.55
	15.38
	13163.67
	4.74

	T7
	236.53
	16.35
	13635.89
	5.14

	T8
	225.62
	15.75
	13478.08
	4.94

	T9
	184.43
	14.05
	12165.33
	3.73

	T10
	242.6
	16.75
	14079.67
	5.47

	T11
	171.48
	12.66
	11151.75
	3.27

	SE(d)
	0.21
	0.021
	53.469
	0.015

	CD (5%)
	0.44
	0.044
	111.535
	0.032


Table 2. Effect of weed management in yield attributes in the cultivation of maize
	[bookmark: OLE_LINK1]Treatment
	Yield Attributes

	
	No. of Cobs-1 plant
	No. of grain rows-1 cob
	No. of grains-1 row
	Grain yield (Kg ha-1)
	Stover yield (Kg ha-1)

	T1
	1.2
	20.45
	19.643
	3561.15
	8752.81

	T2
	1.2
	18.94
	21.46
	3273.72
	8250.21

	T3
	1.4
	24.68
	26.747
	4427.52
	10147.08

	T4
	1.3
	22.64
	25.643
	4160.44
	9639.81

	T5
	1.5
	24.84
	28.56
	4838.97
	11085.84

	T6
	1.5
	26.07
	29.543
	5237.32
	11394.82

	T7
	1.7
	27.04
	32.563
	5935.09
	12467

	T8
	1.7
	26.75
	31.45
	5533.32
	11842.13

	T9
	1.3
	21.84
	24.253
	3849.4
	9251.61

	T10
	1.8
	27.88
	34.237
	6256.55
	12749.18

	T11
	1.1
	17.34
	17.45
	2983.35
	7850.43

	SE(d)
	0.001
	0.2
	0.021
	22.049
	138.195

	CD (5%)
	0.003
	0.41
	0.044
	45.993
	288.27
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Fig. 1 Map of Experimental site



Fig 2. Effect of weed management on yield attributes in cultivation of maize
Yield attributes
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