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Evaluation of Herbicidal Formulations for Effective Weed Control in Jute (Corchorus olitorius L.) Cultivation under Diverse Agro-Ecological Conditions of Bangladesh


                                                                  
Abstract
The experiment was conducted at Jute Agriculture Experimental Station (JAES), Manikganj and Jute Research Sub Station, Tarabo in 2023 and 2024 to find out the the effectiveness of 18 commercial herbicide samples for controlling major weed species in jute fields. The experiment was laid out in RCBD with three replications. The herbicides included different formulations of Quizalophop-p-ethyl, Glufosinate-ammonium, Pretilachlor, Benzolyprop-ethyl, and 2,4-D amine salt, with varying doses and combinations. The dominant weed species targeted were Echinochloa colonum (Khudesama), Digitaria sanguinalis (Angulighas), Cyperus rotundus (Mutha), Cynodon dactylon (Durba), and Eleusine indica (Chapra). Results showed that all herbicide samples exhibited satisfactory weed control, with effectiveness ranging from 75% to 85%. Among them, products containing Quizalophop-p-ethyl—either alone or combined with Ethoxy sulfuran—and Glufosinate-ammonium formulations demonstrated consistent and broad-spectrum weed suppression. Herbicides such as Emifit 50EC, Natai 21OD, Orin 72SL, and Cutter 50EC were notably effective across multiple weed species and environments. This study highlights the potential of these formulations for effective integrated weed management in jute cultivation.
1. Introduction
Jute (Corchorus spp.) is a vital bast fibre crop and an important cash commodity in Bangladesh, contributing substantially to the rural economy, agro-based industries, and export earnings (Akter et al., 2020; Anonymous, 2022). Cultivated primarily during the summer (kharif) season, it plays a central role in sustainable agricultural systems and the fibre industry by offering an eco-friendly alternative to synthetic materials (Majumder et al., 2020; Ngomuo et al., 2017). Bangladesh is renowned globally for producing high-quality jute fibre, which provides employment to millions and supports numerous small- and medium-scale industries (Islam & Ali, 2017; Mukul et al., 2021).
Despite its economic and industrial value, the yield of jute in Bangladesh remains far below its potential due to several agronomic challenges, among which weed infestation is particularly damaging (Hossain et al., 2023; Jena et al., 2017). Weeds compete vigorously with jute for nutrients, moisture, light, and growing space, particularly during the early growth phase, when the crop canopy is yet to close (Zimdahl & Basinger, 2024; Swanton et al., 2015). The hot and humid summer climate accelerates weed germination and growth, allowing several species to emerge and dominate before the crop can establish properly (Chakraborty et al., 2020; Ghorai, 2015). As a result, weeds not only reduce nutrient availability but also disturb canopy structure and microclimate, leading to poor light interception, reduced photosynthetic efficiency, and consequently, lower fibre yield and quality (Charles et al., 2019; Korres & Norsworthy, 2015).
Yield losses due to weeds in jute fields are often reported between 40% and 70%, depending on weed density, type, and duration of competition (Kumar et al., 2015; Singh, Bhagwan, & Prakash, 2015). Common weed species such as Cyperus rotundus, Echinochloa colona, Amaranthus spinosus, and Chenopodium album are frequently observed in jute-growing areas, where they thrive under moist and warm conditions (Hossain et al., 2024; Mandal & Mukherjee, 2018). The period between 30 and 45 days after sowing is recognized as the most critical stage for controlling weeds to prevent irreversible yield reduction (Karimi et al., 2021; Mahajan & Chauhan, 2013).
In Bangladesh, most farmers still rely on traditional weeding methods such as niri (hand weeding) and raking (Mandal & Mukherjee, 2018). Although these methods are effective, they are labour-intensive, costly, and time-consuming—often accounting for nearly half of the total cost of jute cultivation (Mahbub & Bhuiyan, 2021; Abbas et al., 2018). In addition, declining rural labour availability and increasing wages have made manual weeding less practical (Morsy & Tantawy, 2018; Susha et al., 2018). Mechanical weeders, on the other hand, are rarely used due to the small size of landholdings, irregular field conditions, and narrow crop spacing in jute (Mukherjee, 2013; Singh et al., 2015).
In this context, herbicides offer a practical and cost-effective solution for efficient weed control in jute. Chemical weed management can significantly reduce labour requirements, ensure timely operation, and maintain higher yield levels (Islam et al., 2017; Bhuiyan et al., 2018). Previous studies have demonstrated that both pre- and post-emergence herbicides can suppress a wide range of weeds without causing serious injury to the crop (Nabiha et al., 2014; Schnelle & Cole, 2017). For instance, combinations such as metolachlor + bensulfuron-methyl or fenoxyprop-P-ethyl + ethoxysulfuron have been found effective in rice-based systems in Bangladesh (Bhuiyan et al., 2018; Mahbub & Bhuiyan, 2021). However, their suitability and selectivity for jute need to be evaluated under specific agro-ecological conditions (Hossain et al., 2024; Korres & Norsworthy, 2015).
The current trend in weed science promotes integrated weed management (IWM), combining cultural, mechanical, and chemical methods to achieve sustainable and long-term control (Sarkar & Gawande, 2016; Singh et al., 2015). Developing an effective IWM approach for jute requires an understanding of weed biology, emergence ecology, herbicide performance, and the crop’s sensitivity to various control measures (Abbas et al., 2018; Susha et al., 2018). Knowledge of weed seed dormancy, competition dynamics, and the critical weed-free period can greatly enhance the design of eco-friendly and economically viable weed management strategies (Zimdahl & Basinger, 2024; Swanton et al., 2015).
In Bangladesh, the Department of Agricultural Extension (DAE) and the Bangladesh Jute Research Institute (BJRI) regularly evaluate new herbicidal formulations for efficacy, selectivity, and economic feasibility across different soil and climatic conditions (Islam & Ali, 2017; Hossain et al., 2023). Therefore, it has become essential to identify herbicides that are both effective and safe for jute cultivation, ensuring optimum fibre yield with minimal environmental impact. The present study was undertaken to assess the performance of different herbicides on weed suppression, crop growth, and profitability under jute-based cropping systems. The findings are expected to support the development of a sustainable weed management protocol suitable for diverse agro-ecological zones of Bangladesh (Ngomuo et al., 2017; Zimdahl & Basinger, 2024).
Moreover, increasing reports of herbicide resistance among certain weed species emphasize the need to use chemical control judiciously and in combination with other management practices (Mahajan & Chauhan, 2013; Zimdahl & Basinger, 2024). Over-reliance on a single herbicide group may lead to resistance development, shift in weed flora, and adverse effects on soil health and biodiversity (Korres & Norsworthy, 2015; Charles et al., 2019). Thus, identifying herbicides with complementary modes of action and establishing rotation-based weed management programs are crucial for maintaining long-term sustainability. Environmental concerns, including chemical runoff, residue accumulation, and potential impacts on beneficial soil microorganisms, also require careful monitoring through scientific evaluation (Chakraborty et al., 2020; Hossain et al., 2024).
Integrating chemical control with agronomic techniques such as optimal plant density, timely sowing, and proper fertilizer management can further suppress weed competition while maintaining crop vigor (Mandal & Mukherjee, 2018; Abbas et al., 2018). Therefore, this research not only aims to identify effective herbicides for immediate use but also contributes to the broader goal of establishing a scientifically sound, environmentally responsible, and farmer-friendly weed management strategy for jute cultivation in Bangladesh.
2. Materials and Methods
2.1 Experimental Sites and Duration
The field trials were conducted during two consecutive kharif seasons (2023 and 2024) at two contrasting agro-ecological zones (AEZs) of Bangladesh to assess the consistency of herbicide performance under varied soil and climatic conditions. The first site was located at the Jute Agriculture Experimental Station (JAES), Manikganj, representing the Young Brahmaputra and Jamuna Floodplain (AEZ-8), characterized by silty loam soil with moderate organic matter content. The second site, the Jute Research Sub-Station, Tarabo, Narayanganj, lies within the Madhupur Tract (AEZ-28), where the soil is sandy clay loam and slightly acidic. Both locations experience a subtropical monsoon climate with mean monthly temperatures ranging from 25°C to 33°C and relative humidity exceeding 75% during the growing season. Rainfall distribution was generally favorable for jute growth but also highly conducive to weed germination and proliferation (Hossain et al., 2023; Chakraborty et al., 2020).
The experiments were aimed at evaluating the comparative efficacy of eighteen (18) commercial herbicide samples, seventeen chemical treatments and one untreated control, in suppressing major weed species in Tossa jute (Corchorus olitorius L.) fields. The study also sought to identify potential herbicide candidates suitable for recommendation in the national jute production program based on effectiveness, crop safety, and cost-efficiency.
2.2 Experimental Design and Treatments
The experiment followed a Randomized Complete Block Design (RCBD) with two replications to minimize environmental variation and ensure statistical precision. Each experimental plot measured 4.0 m × 2.5 m, separated by 0.5 m bands to prevent chemical drift between treatments. A total of 18 treatments were included: 17 commercial herbicide samples supplied by the Plant Protection Wing of the Department of Agricultural Extension (DAE) and one untreated control for baseline comparison.
The herbicide samples represented diverse modes of action and active ingredients, including:
· Quizalofop-p-ethyl (as a post-emergence graminicide, alone or mixed with Ethoxysulfuron)
· Glufosinate-ammonium (non-selective contact herbicide)
· Pretilachlor (pre-emergence chloroacetamide herbicide)
· Benzoylprop-ethyl (acetyl-CoA carboxylase inhibitor)
· 2,4-D amine salt (selective systemic herbicide targeting broadleaf weeds)
All herbicide formulations were applied following manufacturer-recommended rates and safety protocols. The detailed information regarding trade names, concentrations, formulation types, and supplier details are summarized in Table 1. Herbicide assignment to plots was randomized within each block to reduce bias and ensure equal representation (Swanton et al., 2015; Zimdahl & Basinger, 2024).
2.3 Crop Management
The BJRI Tossa Pat-8 variety, a high-yielding and widely cultivated tossa jute variety, was selected for uniformity and consistency across sites. The land was prepared by ploughing twice with a power tiller, followed by laddering to ensure a fine tilth suitable for seedbed establishment. Seeds were sown manually in lines spaced 30 cm apart and later thinned to maintain a 10 cm intra-row spacing at 10–12 days after emergence.
Recommended fertilizer doses (N–P–K–S: 60–20–40–20 kg ha⁻¹) were applied following BJRI guidelines, with urea applied in two splits—half at final land preparation and the rest at 25 days after sowing (Islam & Ali, 2017). Weeding in the control plots and other cultural operations such as irrigation and pest control were carried out uniformly across all treatments.
Herbicide applications were made 13–15 days after sowing (DAS) using a hand-operated knapsack sprayer equipped with a flat-fan nozzle to ensure uniform spray distribution. The spray volume was maintained at 500 L ha⁻¹, and applications were conducted in calm weather conditions to prevent drift. Before spraying, the sprayer was calibrated to ensure accurate delivery of the recommended dose (Bhuiyan et al., 2018; Mandal & Mukherjee, 2018).

2.4 Weed Sampling and Data Collection
Weed observations were recorded 20 days after herbicide application, representing the period when weed suppression effects were most apparent. Weed density and biomass were measured using a 1 m × 1 m quadrat, randomly placed at three spots within each plot. All weeds inside the quadrat were counted and identified to species level following standard taxonomic keys.
Weed density (number per m²) and fresh biomass (g m⁻²) were recorded immediately after uprooting. The major weed flora observed during both seasons included Echinochloa colona (Khudesama), Digitaria sanguinalis (Angulighas), Cyperus rotundus (Mutha), Cynodon dactylon (Durba), and Eleusine indica (Chapra). These species are well-documented as dominant competitors in summer jute fields under Bangladesh conditions (Ghorai, 2015; Kumar et al., 2015).
The weed control efficacy (WCE) was calculated using the following equation (Singh et al., 2015):

where represents the weed biomass in the untreated control plot, and denotes the biomass in the treated plot. Additionally, visual observations on crop phytotoxicity were recorded using a 0–10 scale, where 0 indicated no visible injury and 10 denoted complete plant death.

2.5 Statistical Analysis
All data collected from both sites and years were subjected to analysis of variance (ANOVA) following the RCBD model to test for treatment effects using statistical software (R software, version 4.3.2, employing the Analysis of Design of Experiments for Biological Research package). When significant differences were detected, treatment means were compared using the Least Significant Difference (LSD) test at a 5% probability level. Combined analysis across locations and years was performed to assess treatment consistency and interaction effects between site and herbicide type. The experimental protocol and data interpretation followed accepted methodologies in weed competition and herbicide efficacy research (Hossain et al., 2024; Zimdahl & Basinger, 2024).


3. Results and Discussion
The results summarized in Table 1 present a comprehensive evaluation of 18 herbicidal formulations tested against dominant weed species infesting jute fields—Echinochloa colonum (Khudesama), Digitaria sanguinalis (Angulighas), Cyperus rotundus (Mutha), Cynodon dactylon (Durba), and Eleusine indica (Chapra)—over two consecutive growing seasons at Manikganj and Tarabo. All herbicides exhibited substantial weed control efficacy, ranging from 75% to 85% across species and years, suggesting that multiple formulations are effective under varying agro-ecological conditions. Herbicides containing Quizalophop-p-ethyl, either as single active ingredients (e.g., Erase 5EC, Viquin 5EC, Cutter 50EC) or in combination with Ethoxysulfuran (e.g., Natai 21OD, Raker 21OD), showed consistently high control of grassy weeds, particularly E. colonum and D. sanguinalis. Pretilachlor-based Emifit 50EC and 2,4-D amine-based Orin 72SL also maintained stable performance against annual weeds with little seasonal variation. Similarly, formulations containing Glufosinate-ammonium, such as Fire 20SL, Imulin 20SL, and Eround Plus 20SL, demonstrated broad-spectrum activity, particularly suppressing C. rotundus and D. sanguinalis. Cutter 50EC and Raxil 50EC were highly effective against perennial weeds like C. dactylon and E. indica, achieving more than 80% control efficiency. Despite minor fluctuations between seasons, overall results indicated satisfactory and stable weed control under field conditions, affirming the reliability of these herbicides for integrated weed management (IWM) in jute.
The superior performance of Quizalophop-p-ethyl formulations aligns with earlier reports indicating that ACCase-inhibiting herbicides are highly effective against both annual and perennial grasses when applied at the appropriate growth stage (Mahbub & Bhuiyan, 2021). Comparable results were also reported by Hossain et al. (2024), who found that Quizalophop-p-ethyl and Ethoxysulfuran combinations effectively reduced weed density and biomass in Corchorus olitorius fields while minimizing phytotoxic symptoms. Similarly, Bhuiyan et al. (2018) emphasized that combining graminicides with sulfonylurea herbicides extends the spectrum of weed control, improving efficacy against both monocot and dicot species. Such combinations may also delay herbicide resistance development, as noted in multi-season trials of rice and jute systems (Kumar et al., 2015). The high level of consistency observed across the two experimental zones in this study suggests that soil type and climatic variability exerted limited influence on herbicide activity—likely due to uniform absorption and persistence characteristics of the applied formulations (Charles et al., 2019).
Seasonal variations in weed control efficacy observed in this study can be partly attributed to differences in rainfall and weed emergence timing, a finding consistent with the observations of Singh et al. (2015) and Ghorai (2015), who highlighted that the critical period of weed competition in jute fluctuates depending on environmental conditions and management practices. Mandal and Mukherjee (2018) similarly reported that effective weed management during the early growth phase of jute is essential for maximizing fibre yield, as unchecked weed growth during this stage can lead to yield reductions exceeding 50%. The current results reaffirm that maintaining at least 75% weed control during the first 30–40 days after sowing is crucial for ensuring optimal growth and canopy establishment in jute crops (Kumar et al., 2015; Hossain et al., 2023). Furthermore, the ability of Glufosinate-ammonium-based herbicides to control a wide range of weed flora, including sedges and perennials, is particularly valuable in diverse jute-growing environments, where weed communities differ markedly across locations (Susha et al., 2018).
From an agronomic standpoint, these findings underscore the importance of adopting multi-mode herbicide strategies as part of a broader integrated weed management (IWM) framework. As emphasized by Swanton et al. (2015), integrating chemical control with cultural and mechanical practices—such as narrow row spacing, early canopy closure, and timely hand weeding—enhances weed suppression and reduces reliance on synthetic herbicides. Ghorai (2015) also pointed out that rotational use of herbicides with different action mechanisms, combined with preventive measures, helps sustain soil health and delays the evolution of herbicide-resistant weed populations. In this context, products like Cutter 50EC and Raker 21OD, which demonstrated consistent performance across years and sites, appear promising for inclusion in rotational or combination weed management systems for jute. The results also complement previous findings on integrated weed control approaches in other fibre crops such as kenaf and mesta (Islam & Ali, 2017; Singh et al., 2015), emphasizing the broader relevance of chemical–cultural integration for sustainable fibre crop production.
Overall, this study provides clear evidence that modern herbicide formulations, particularly those containing Quizalophop-p-ethyl, Ethoxysulfuran, and Glufosinate-ammonium, offer effective and adaptable weed control options across multiple agro-ecological conditions in Bangladesh. The observed stability and cross-season efficacy of these formulations make them suitable candidates for region-specific IWM packages aimed at minimizing weed pressure and improving fibre yield. These results are consistent with earlier studies demonstrating that appropriate weed control practices significantly enhance crop competitiveness, fibre quality, and overall jute productivity (Jena et al., 2017; Hossain et al., 2024). Future research should focus on integrating these chemical options with eco-friendly approaches such as bioherbicides and mulching, as suggested by Abbas et al. (2018), to develop sustainable weed management protocols for jute cultivation in changing climatic scenarios.
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Table 1: Field Trial Report of Weedicide samples
	Sl. No
	Trade name
	Generic name
	Name of Organization
	Dose
	Name of controlled weed
	Effectiveness (%)
	Comments

	
	
	
	
	
	
	 Manikganj
	Tarabo
	

	
	
	
	
	
	
	2022
	2023
	2023
	2024
	

	1.
	Erase 5EC
	Quizalophop-p-ethyl 5%
	Square Pharmaceutical Ltd.
	200 g/ha
	Khudesama (Echinochloa colonum) 
	81
	79
	83
	78
	Satisfactory

	
	
	
	
	
	Angulighas (Digitaria sanguinalis)
	79
	82
	80
	81
	Satisfactory

	
	
	
	
	
	Mutha (Cyperus rotundus)
	81
	78
	81
	80
	Satisfactory

	2.
	Zadu 15 EC 
	Quizalophop-p-ethyl 15% 
	Delco Agro Ltd.
	650 ml/ha
	Khudesama (Echinochloa colonum) 
	83
	79
	81
	84
	Satisfactory 

	
	
	
	
	
	Angulighas (Digitaria sanguinalis)
	78
	80
	80
	81
	Satisfactory

	
	
	
	
	
	Mutha (Cyperus rotundus)
	81
	79
	79
	82
	Satisfactory

	  3.
	Sucarol 20 SL 
	Gluphosinate-ammonium 200 g/L
	Agro Source Ltd.
	190 g/ha
	Mutha (Cyperus rotundus)
	78
	77
	79
	81
	Satisfactory

	4.

	Natai 21 OD
	Quizalophop-p-ethyl 9% + Ethoxy sulfuran 12%
	Green Bangla Agrovet 
	200 g/ha
	Khudesama (Echinochloa colonum)
	83
	80
	83
	81
	Satisfactory

	
	
	
	
	
	Mutha (Cyperus rotundus)
	84
	85
	83
	82
	Satisfactory

	
	
	
	
	
	Chapra (Eleusine indica)
	82
	83
	81
	82
	Satisfactory

	5.
	Orin 72 SL 
	2,4-D Amine salt 
	Orient International /Nac Nationa Agro 
	2.8 L/ha
	Khudesama (Echinochloa colonum)
	83
	82
	82
	82
	Satisfactory

	
	
	
	
	
	Angulighas (Digitaria sanguinalis)
	81
	81
	83
	82
	Satisfactory

	6.
	Fire 20 SL 
	Gluphosinate-ammonium 20% 
	Sasco International 
	2.5 L/ha
	Khudesama (Echinochloa colonum)
	82
	82
	80
	81
	Satisfactory

	
	
	
	
	
	Angulighas (Digitaria sanguinalis)
	80
	80
	79
	84
	Satisfactory

	
	
	
	
	
	Mutha (Cyperus rotundus)
	80
	81
	81
	80
	Satisfactory

	7.
	Imulin 20 SL 
	Gluphosinate-ammonium 20%
	Dhaka Hangzhou Biotechnology 
	2.5-3 L/ha
	Khudesama (Echinochloa colonum)
	82
	78
	83
	81
	Satisfactory

	
	
	
	
	
	Mutha (Cyperus rotundus)
	77
	83
	81
	81
	Satisfactory

	
	
	
	
	
	Angulighas (Digitaria sanguinalis)
	79
	81
	80
	81
	Satisfactory

	8.
	Windup 20 EC 
	Benzolyprop-ethyl 20% 
	Xplore
	600 ml/ha
	Khudesama (Echinochloa colonum)
	81
	82
	82
	80
	Satisfactory

	
	
	
	
	
	Angulighas (Digitaria sanguinalis)
	81
	85
	82
	81
	Satisfactory

	  9.
	Emifit 50 EC 
	Pretilachlor 50%
	Eminence Chemical Industries Ltd.
	1.5-2 L/ha
	Khudesama (Echinochloa colonum)
	83
	82
	84
	82
	Satisfactory

	
	
	
	
	
	Angulighas (Digitaria sanguinalis)
	84
	81
	80
	81
	Satisfactory

	10.
	Raker 21 OD 
	Quizalophop-p-ethyl 12% + Ethoxy sulfuran 9%
	Roof Crop care Ltd.
	650 ml/ha
	Khudesama (Echinochloa colonum)
	80
	80
	81
	80
	Satisfactory

	
	
	
	
	
	Angulighas (Digitaria sanguinalis)
	81
	81
	81
	80
	Satisfactory

	11.

	Raxil 50 EC 
	Quizalophop-p-ethyl 50%
	RAS Agro Industries
	300 ml/ha
	Khudesama (Echinochloa colonum)
	78
	84
	80
	79
	Satisfactory

	
	
	
	
	
	Durba (Cynodon dactylon)
	79
	82
	81
	84
	Satisfactory

	
	
	
	
	
	Chapra (Eleusine indica)
	77
	83
	79
	83
	Satisfactory

	12.
	Cutter 50 EC 
	Quizalophop-p-ethyl 50%
	Crop Protection & Care Centre
	300 ml/ha
	Durba (Cynodon dactylon)
	81
	85
	81
	81
	Satisfactory

	
	
	
	
	
	Khudesama (Echinochloa colonum)
	77
	83
	79
	83
	Satisfactory

	
	
	
	
	
	Chapra (Eleusine indica)
	81
	79
	83
	78
	Satisfactory

	13.
	Viquin 5 EC 
	Quizalophop-p-ethyl 5%
	Agro Vim Ltd.
	650 ml/ha
	Khudesama (Echinochloa colonum)
	85
	79
	80
	81
	Satisfactory

	
	
	
	
	
	Angulighas (Digitaria sanguinalis)
	81
	82
	81
	84
	Satisfactory

	14.
	Eround Plus 20 SL
	Gluphosinate-ammonium 30%
	Axil Life Science Ltd.
	2.5 L/ha
	Angulighas (Digitaria sanguinalis)
	80
	84
	82
	80
	Satisfactory

	
	
	
	
	
	Khudesama (Echinochloa colonum)
	81
	82
	80
	83
	Satisfactory

	15.
	Gama Hit 200 SL 
	Gluphosinate-ammonium 200g/L
	DM Crop care Ltd.
	2.5 L/ha
	Durba (Cynodon dactylon)
	80
	79
	75
	80
	Satisfactory

	
	
	
	
	
	Khudesama (Echinochloa colonum)
	77
	79
	81
	79
	Satisfactory

	
	
	
	
	
	Angulighas (Digitaria sanguinalis)
	79
	78
	79
	80
	Satisfactory

	16.
	Grogo 5 EC 
	Quizalophop-p-ethyl 5%
	Gurpukur Corporation
	650 ml/ha
	Khudesama (Echinochloa colonum) 
	80
	81
	78
	80
	Satisfactory

	
	
	
	
	
	Angulighas (Digitaria sanguinalis)
	75
	82
	79
	80
	Satisfactory

	17.
	Zoventa 5 EC 
	Quizalophop-p-ethyl 5%
	Naher Agro International
	650 ml/ha
	Khudesama (Echinochloa colonum)
	80
	81
	82
	79
	Satisfactory

	18.
	Upaye 15 EC 
	Quizalophop-p-ethyl 15%
	Welfare Agro Science
	650 ml/ha
	Khudesama (Echinochloa colonum)
	79
	81
	78
	83
	Satisfactory

	
	
	
	
	
	Durba (Cynodon dactylon)
	78
	83
	80
	80
	Satisfactory

	
	
	
	
	
	Chapra (Eleusine indica)
	80
	81
	79
	82
	Satisfactory

	
	% CV
	2.34
	2.69
	2.77
	1.79
	

	
	LSD(0.05)
	0.87
	1.01
	1.03
	0.67
	


 
4. Conclusion:  The field evaluation of 18 herbicide samples across two locations and four seasons demonstrated that all tested weedicides provided satisfactory control of major weeds commonly found in jute fields, including Echinochloa colonum, Digitaria sanguinalis, Cyperus rotundus, Cynodon dactylon, and Eleusine indica. Among the treatments, herbicides containing Quizalophop-p-ethyl alone or in combination with Ethoxy sulfuran, as well as Glufosinate-ammonium-based formulations, consistently achieved high levels of weed control (up to 85% effectiveness). Products such as Emifit 50EC, Natai 21OD, Orin 72SL, and Cutter 50EC showed superior and stable performance across both locations and years. These results indicate that the tested herbicides are effective components of integrated weed management strategies in jute cultivation. Their adoption could significantly reduce labor costs associated with manual weeding and contribute to increased crop productivity and profitability. Further on-farm trials and economic analyses are recommended to support large-scale use and recommendation.
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