Effect of Manure Application and Weed Management on Weed Flora and Weed Dry Matter in Organic Wheat



ABSTRACT
	A field experiment was conducted to evaluate the effect of nutrient and weed management on the growth and yield of organic wheat (Triticum aestivum L.). The study assessed four nutrient management levels (Control, 50% RDN, 75% RDN and 100% RDN) in main plot and seven weed management practices (Control, Hand weeding, Hoeing, Intercropping with mustard, Straw mulch followed by hand weeding, Straw mulch followed by hoeing, and Green manuring) in sub plot and treatments replicated with thrice.
[bookmark: _GoBack]	Results revealed that nutrient management exerted a significant influence on crop productivity. Grain and biological yields increased progressively with nutrient application, with 100% RDN producing the highest pooled grain yield (4294 kg ha⁻¹) and biological yield (9715 kg ha⁻¹). The positive yield response may be attributed to improved nutrient availability, enhanced root growth, and better physiological functioning under organic nutrient sources, which have been reported to enhance wheat productivity in similar studies. The intermediate levels of 75% RDN also showed substantial yield improvement over the control, indicating the efficiency of organic nutrient blends in sustaining crop growth.Weed management practices also exerted a pronounced effect on yield attributes. Hoeing and hand weeding at 25 and 50 DAS recorded the highest pooled grain yields (4494 and 4473 kg ha⁻¹, respectively), closely followed by straw mulch combined with hoeing or hand weeding. These results demonstrate that timely mechanical weeding and mulching effectively suppress weed growth, conserve soil moisture, and promote better crop–weed competition dynamics, ultimately translating into higher productivity. Conversely, intercropping wheat with mustard (4:2) resulted in the lowest yields due to interspecific competition, particularly for moisture and nutrients.	Comment by user: This sentence should be presented in the discussion by adding the results of previous research.
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INTRODUCTION
	Wheat (Triticum aestivum L.) is a major global cereal crop and a central component of food security, contributing nearly 20% of the world’s dietary caloric intake (FAO, 2023). Growing consumer preference for residue-free and environmentally sustainable food has accelerated interest in organic wheat cultivation. However, organic farming restricts the use of synthetic fertilizers and herbicides, making nutrient supply and weed management the two most critical challenges in achieving stable yields (Mäderet al., 2021; Seufert &Ramankutty, 2017).
	Organic nutrient management relies primarily on farmyard manure, composts, vermicompost, and green manures, which improve soil organic matter, nutrient availability, and microbial activity (Sharma et al., 2022). These amendments not only influence crop growth but also modify weed composition by altering nutrient dynamics and soil ecological conditions (Blackshaw et al., 2017). Increased nutrient availability from organic amendments can stimulate the proliferation of both narrow- and broad-leaved weeds, leading to greater weed dry matter and competition during early crop growth stages (Marufiet al., 2024).Recommended dose of nutrients (RDN) plays a vital role in maintaining optimum nutrient supply throughout the crop growth period. Insufficient nutrient application often weakens crop growth, thereby increasing susceptibility to weed competition, whereas optimal nutrient levels help ensure better tillering, biomass production and yield formation (Singh and Dhillon, 2020). Studies have shown that higher nutrient application, particularly nitrogen, improves crop canopy, accelerates ground cover and suppresses weed growth by reducing the availability of resources for weeds (Sharma et al., 2019). 
Weed infestation and nutrient depletion are among the major constraints limiting wheat productivity across diverse agro-ecological regions of India. Wheat (Triticum aestivum L.) is a principal cereal crop that contributes significantly to national food security, but its productivity is greatly influenced by nutrient availability and timely weed management. Weeds compete vigorously with the crop for essential resources such as nutrients, water, light and space, leading to substantial yield reduction when not properly managed. Yield losses in wheat due to weeds may range from 15–50% depending on species composition, infestation level and management practices (Kumar et al., 2018).Weed infestation remains a major constraint in organic wheat systems due to the absence of synthetic herbicides. Weeds compete intensely with wheat for water, nutrients, and light, often reducing grain yield by 20–60% depending on species and management (Chauhan & Mahajan, 2022).
Similarly, suitable weed management practices are needed to keep the weed population below the economic threshold level. Manual methods such as hand weeding and hoeing are effective but labour-intensive and often constrained by labour availability during peak seasons (Choudhary et al., 2021). Non-chemical and eco-friendly approaches, including straw mulching, intercropping and green manuring, have gained importance as they improve soil properties, modify microclimate, conserve moisture and suppress weed emergence without ecological harm (Meena et al., 2020). Mulching, in particular, creates an unfavourable environment for weed germination by reducing light penetration and buffering soil temperature (Patel et al., 2019).
Intercropping systems such as wheat + mustard and the inclusion of green manures have been reported to enhance land-use efficiency and provide natural weed-suppressing effects through increased crop competition and allelopathy (Kumar and Yadav, 2017). As a result, organic farmers rely on integrated weed management approaches such as manual weeding, mechanical hoeing, residue mulching, green manuring, and intercultural operations. Studies indicate that mulching and mechanical methods can significantly suppress weed emergence by restricting light availability and modifying soil microclimate (Kumar et al., 2023; Singh et al., 2024). Green manuring and organic residue management also contribute to weed suppression, although their effects vary among species and environments (Frontiers, 2024).
	Understanding how manure application interacts with weed management practices is essential for designing ecologically sound and productive organic wheat systems. Such knowledge can help identify combinations that reduce weed dry matter, suppress dominant weed flora, and enhance nutrient-use efficiency. Therefore, the present study aims to examine the effect of manure application and weed management practices on weed flora and weed dry matter accumulation in organic wheat, contributing to improved integrated nutrient–weed management strategies.
Material & Method
	The field experiments were carried out for two consecutive rabi seasons (2022–23 and 2023–24) at the Organic Farm, Department of Agronomy, Rajasthan College of Agriculture, MPUAT, Udaipur, Rajasthan (India). The experimental site is located at 74°42’ E longitude and 24°35’ N latitude, with an elevation of 581.13 m above mean sea level. Sowing was undertaken in November and harvesting was completed in March during both years. The soil of the study area is characterized as clay loam, comprising 36.55 and 36.53% sand, 28.20 and 28.22% silt, and 34.65 and 34.66% clay in 2022–23 and 2023–24, respectively. The soil exhibited a slightly alkaline reaction with an average pH of 8.10 and an electrical conductivity of 1.02 dS m⁻¹. In terms of fertility status, the soil was medium in available nitrogen (278.42 and 279.78 kg ha⁻¹) and phosphorus (18.07 and 18.77 kg ha⁻¹), while available potassium was in the high range (312.45 and 313.09 kg ha⁻¹) during the respective years.
A total of twenty-eight treatment combinations were evaluated in the experiment, comprising four organic nitrogen management levels (N0–N3) and seven weed management practices (W0–W6). The nitrogen treatments included: N0 – Control (no manure application), N1 – 50% of the recommended nitrogen dose (RDN) supplied through a mixture of one-third neem cake, one-third vermicompost and one-third NADEP compost; N2 – 75% RDN using the same proportionate mixture; and N3 – 100% RDN, also applied as an equal combination of neem cake, vermicompost and NADEP compost. The weed management treatments consisted of W0 – Control (no weed control), W1 – hand weeding at 25 and 50 DAS, W2 – hoeing at 25 and 50 DAS, W3 – intercropping wheat with mustard in a 4:2 row ratio, W4 – straw mulch followed by hand weeding at 30 DAS, W5 – straw mulch followed by hoeing at 30 DAS, and W6 – green manuring at 25 DAS. The recommended nitrogen dose for wheat was considered as 120 kg ha⁻¹.
The wheat variety ‘Raj 4079’ was cultivated following the standard package of practices recommended for the Udaipur region. Sowing was completed on 8 November during 2022–23 and on 14 November during 2023–24. Organic manures were incorporated into the soil as per the treatments, and the field was left undisturbed for 15 days to allow proper decomposition before sowing. Irrigations were provided using borewell water, particularly at the critical physiological stages of wheat. Weed control operations were carried out according to the respective treatment schedules. Preventive plant protection measures were implemented during the growing period to safeguard the crop from insect pests and diseases.
	To assess weed density of individual species at 60 days after sowing (DAS), a fixed-size quadrat of 0.25 m² or 1.0 m² is used consistently throughout the study. The quadrat is placed randomly at two or three locations within each plot, avoiding border areas to ensure representative sampling. All weeds appearing within the quadrat area are identified to species level, and the number of individuals belonging to the target species is counted. These observations are then converted to weed density per square meter by dividing the total count by the area of the quadrat.
	For estimating weed dry matter of particular species at 60 DAS, weeds within the same quadrat used for density measurement are carefully uprooted or clipped at the ground level. The collected weeds are then separated species-wise to isolate the target species. Soil and foreign material adhering to the plant samples are removed by gentle shaking, and the samples may be washed if required. The fresh biomass is weighed if needed, after which the samples are dried in a hot air oven at 65 ± 5°C until a constant dry weight is achieved, typically after 48–72 hours. The dried biomass of the species is then weighed using a precision balance, and the dry matter is expressed on a per-square-meter basis by adjusting for the quadrat area.
After threshing and winnowing, grain yield from net plot-1 was recorded and expressed in terms of kg ha-1. The produce (grain + straw) from each net plot area after drying was weighed for recording biological yield and expressed in term of kg ha-1.
	The data recorded for evaluation of treatment were subjected to statistically analysis by techniques of analysis of variance as advocated by Panse and Shukhatme (1985). The pooled analysis of the data was also carried out to estimate the trend of treatments applied. The critical difference for the comparison of treatments was worked out, to whereas, the F test was found significant at 5 per cent level of significance. 
Results & Discussion
Weed density
Manure application
	The data presented in Table 1 indicate that nutrient management practices did not exert any significant effect on the density of Cyperus rotundus, Phalaris minor, Chenopodium murale,Chenopodium album, Convolvulus arvensis, Melilotus indica, Rumex spp. and Anagallis arvensis at 60 DAS during 2022–23, 2023–24 and in pooled analysis. Weed density values under different nutrient levels (Control, 50, 75 and 100% RDN) remained statistically at par for all weed species.A marginal numerical increase in weed density was observed with increasing nutrient levels, with the highest values at 100% RDN through combined application of neem cake, vermicompost and NADEP compost. This slight increase may be attributed to greater nutrient availability in the soil, which enhances early growth of both crop and weeds. Weeds often show faster nutrient uptake efficiency than crop plants, allowing them to proliferate more under nutrient-rich conditions (Tamang et al., 2015). However, due to adequate crop competitiveness and uniform nutrient distribution across treatments, differences did not reach statistical significance.
	Similar non-significant results were reported by Singh et al. (2020) and Meena et al. (2019), who found that nutrient management alone does not markedly influence weed density in wheat unless accompanied by effective weed control interventions. Nutrient application through combination of manuresainfluenced weed biomass but did not significantly change weed density at early growth stages (Chauhan & Johnson, 2010).
Weed management
	The highest density of C. rotundus was observed under the weedy check (2.74, 2.93 and 2.83 m⁻²). In contrast, hand weeding at 25 & 50 DAS (1.83–2.04 m⁻²) and hoeing at 25 & 50 DAS (1.84–2.07 m⁻²) significantly reduced C. rotundus population. Mechanical weed control disrupts underground tubers, reducing regeneration ability. Straw mulch treatments also suppressed growth by preventing sunlight penetration and lowering soil temperature, limiting tuber sprouting (Kumar et al., 2020).Phalaris minor, a major grassy weed in wheat, showed maximum density in control plots (3.55–3.62 m⁻²). Hand weeding (1.42–1.49 m⁻²) and hoeing (1.46–1.53 m⁻²) recorded the lowest density, indicating effective removal of grassy weed seedlings during early crop stages. Intercropping with mustard recorded relatively higher P. minor density due to the wider row spacing (4:2), which offered more open space for weed emergence (Chhokar & Malik, 2008).
	Chenopodium muraleand Chenopodium album are broadleaf weeds also followed the same trend. The least density occurred under hand weeding and hoeing, followed by straw mulch + weeding. Mulches act as a physical barrier inhibiting weed emergence and modifying soil microclimate (Chaudhary et al., 2021). Intercropping with mustard showed moderate weed densities since mustard canopy suppresses light interception but does not fully cover the ground early in the season.The highest densities of all weeds were recorded in the weedy check, registering 3.30 m⁻² (C. arvensis), 4.87 m⁻² (M. indica), 2.05 m⁻² (Rumex spp.), and 2.84 m⁻² (A. arvensis) (pooled). The absence of physical or cultural control measures allowed weeds to grow unchecked, resulting in maximum weed infestation. Unrestricted weed establishment under favorable cool-season conditions typically leads to high weed proliferation in wheat ecosystems (Kumar et al., 2017).
	Hand weeding at 25 & 50 DAS recorded the lowest weed density for all species, with pooled values of 1.81 m⁻², 2.58 m⁻², 1.25 m⁻², and 1.49 m⁻², respectively. This confirms the high effectiveness of manual weed removal at critical crop growth stages by physically uprooting both annual and perennial weeds. Hand weeding is often reported as the most efficient method for reducing weed populations when labour is available (Singh et al., 2015).Hoeing at 25 & 50 DAS was statistically comparable to hand weeding and significantly reduced weed density compared to the control. Hoeing disrupts the soil surface, destroys young weeds, and improves aeration, thereby suppressing weed emergence. Its effectiveness against tap-rooted weeds like Rumex spp. has been documented earlier (Jat et al., 2011).
	Intercropping with Mustard (4:2)recorded comparatively higher weed densities than mechanical weeding methods. Increased shading and land occupation by mustard did reduce weed populations, but competition between crops may reduce the effectiveness for weed control. Intercropping systems generally suppress weeds through shading and resource competition but may not fully control all broad-leaf species (Agegnehuet al., 2008).Straw mulch followed by hand weedingsubstantially reduced weed density with pooled values of 2.40 m⁻², 3.23 m⁻², 1.56 m⁻², and 1.77 m⁻². Straw mulch physically blocks sunlight, inhibits weed seed germination, and moderates soil temperature, while subsequent hand weeding removes escaped weeds. Mulching is well known for reducing weed emergence by 40–70% depending on mulch thickness (Teasdale & Mohler, 2000).Straw mulch followed by hoeingwas similar to the above treatment. Hoeing after mulch helps break crusts and uproot remaining weeds. Combined approaches often show synergistic effects in weed suppression (Kumar & Sundari, 2002).Green manuring at 25 DAS showed moderate weed suppression due to rapid canopy development and allelopathic effects of green manure crops, resulting in pooled densities of 2.66–3.77 m⁻² depending on weed species. Similar weed-reducing effects of green manuring have been reported in wheat-based systems (Ghosh et al., 2015).
Weed dry matter
Manure application
Nutrient management practices exerted a significant influence on species-wise weed dry matter accumulation at 60 DAS in wheat. Across both years, the lowest weed dry matter was consistently recorded under the control treatment, which received no external nutrient inputs. Under this treatment, pooled weed dry matter values were 5.10 g m⁻² for Cyperus rotundus, 3.14 g m⁻² for Phalaris minor, 4.66 g m⁻² for Chenopodium murale, 5.40 g m⁻² for Chenopodium album, 2.24 g m⁻² forConvolvulus arvensis, 15.02 g m⁻² forMelilotus indica, 2.06 g m⁻² forRumexspp., and 3.72 g m⁻² forAnagallis arvensis.With increasing nutrient levels from 50% to 100% RDN, weed dry matter significantly increased for all species. The application of 100% RDN resulted in the highest weed biomass, with pooled means of 6.91 g m⁻² (Cyperus rotundus), 4.56 g m⁻² (Phalaris minor), 6.37 g m⁻² (Chenopodium murale), 7.46 g m⁻² (Chenopodium album), 3.20 g m⁻² (Convolvulus arvensis), 23.66 g m⁻² (Melilotus indica), 2.92 g m⁻² (Rumex spp.), and 5.03 g m⁻² (Anagallis arvensis). This clearly indicates that higher nutrient availability enhances the competitive ability and growth of dominant weed flora.The overall trend shows that nutrient-rich environments favor higher weed proliferation, particularly of broad-leaf weeds (Chenopodium spp.) and sedges (Cyperus rotundus). The difference between treatments was statistically significant, confirming that nutrient levels strongly influence weed growth dynamics.This progressive increase indicates that higher nutrient availability enhances the growth of both narrow- and broad-leaved weeds, allowing them to compete more aggressively with the crop — a response commonly observed when nitrogen inputs stimulate vegetative growth and increase weed biomass and vigor (Marufiet al., 2024; Blackshaw, Molnar, & Janzen, 2017). Among the species, Melilotus indica showed the most pronounced response to nutrient application, accumulating the highest biomass at all nutrient levels; this aligns with recent findings that leguminous winter weeds can exploit enhanced N regimes to produce substantially greater above-ground biomass (Frontiers, 2022). The differences among nutrient treatments were statistically significant in our study, reinforcing the strong influence of nutrient enrichment on weed growth; several field trials also report similar increases in weed dry matter and shifts in weed composition with higher fertilizer/N rates (Srivastav et al., 2024; Dheer, Singh & Singh, 2024).”
Weed management
	Weed management treatments produced pronounced effects on species-wise weed dry matter accumulation at 60 DAS. The untreated control consistently recorded the highest weed dry matter across all species, with pooled means of 8.64 g m⁻² (Cyperus rotundus), 7.36 g m⁻² (Phalaris minor), 9.66 g m⁻² (Chenopodium murale), 9.21 g m⁻² (Chenopodium album), 4.61 g m⁻² (Convolvulus arvensis), 35.12 g m⁻² (Melilotus indica), 3.77 g m⁻² (Rumex spp.), and 6.76 g m⁻² (Anagallis arvensis),indicating severe weed infestation in unweeded conditions.Among the weed control methods, hand weeding at 25 & 50 DAS proved the most effective, producing the lowest weed dry matter across species. The pooled values were 4.43 g m⁻² for Cyperus rotundus, 2.09 g m⁻² for Phalaris minor, 3.37 g m⁻² for Chenopodium murale, and 4.47 g m⁻² for Chenopodium album, 1.61 g m⁻² for Convolvulus arvensis, 9.61 g m⁻² for Melilotus indica, 1.70 g m⁻² for Rumex spp. and 2.85 g m⁻² for Anagallis arvensis. Hoeing at the same intervals performed nearly similarly, indicating both physical methods significantly suppress weed population.Straw mulch followed by either hand weeding or hoeing at 30 DAS also reduced weed biomass effectively, with pooled dry matter of approximately 5.26–5.36 g m⁻² for Cyperus rotundus and proportionately lower values in other species. The suppression effect is attributable to reduced light interception, lower weed emergence, and better soil moisture conservation due to mulching.Intercropping with mustard (4:2) recorded moderately high weed dry matter, indicating only partial suppression due to crop competition. Green manuring, despite improving soil health, showed comparatively higher weed biomass than hand weeding and mulching treatments, reflecting its indirect weed control effect.
	Mulching treatments — straw mulch followed by hand weeding or hoeing at 30 DAS — substantially reduced weed dry matter. The suppression achieved through mulching is attributed to reduced sunlight penetration, inhibition of weed emergence, and improved soil moisture conditions unfavorable to certain weed species (Singh et al., 2024; Plants, 2023). Intercropping with mustard (4:2) was moderately effective. This is consistent with studies showing that intercropping non-leguminous species can provide partial weed suppression (Frontiers et al., 2025). Green manuring at 25 DAS showed partial weed suppression. Integrating green manure with reduced fertilizer inputs has been shown to improve soil health and suppress weed growth under certain conditions (Frontiers in Sustainable Food Systems, 2024).”
	Green manuring at 25 DAS showed partial weed suppression but accumulated higher weed biomass than mulching and mechanical methods, indicating its indirect and weaker weed-control effect. While direct studies on green manure and weed dry matter in wheat remain limited, analogous research in other systems suggests that green cover residues can suppress weed emergence but may not provide as immediate or strong suppression as mulches. For instance, cover crop residues (green mulch) have been shown to reduce weed germination and emergence in rice by creating a physical barrier and releasing bio-active compounds (Adv. Weed Sci., 2025).
Yield
Manure application
	The results revealed that nutrient management had a significant and consistent influence on both grain and biological yield of wheat during both years and in the pooled analysis. Grain yield increased progressively with higher nutrient levels, rising from 3171 kg ha⁻¹ under the control to 4294 kg ha⁻¹ under 100% RDN in pooled data. Similarly, biological yield improved from 7201 kg ha⁻¹ in the control to 9715 kg ha⁻¹ at 100% RDN. The yield increments with increasing nutrient supply can be attributed to enhanced crop growth, greater tiller production, improved photosynthetic efficiency, and better assimilate partitioning to the sink, all of which are well supported by earlier findings (Sharma et al., 2022; Mäderet al., 2021).The intermediate nutrient levels also showed substantial increases in yield. Application of 75% RDN produced a pooled grain yield of 4066 kg ha⁻¹, which was statistically superior to 50% RDN and control. This indicates that organic nutrient sources—Neem cake, Vermicompost, and NADEP compost—provide adequate and balanced nutrient release, improving plant metabolic activities and growth duration. These results align with Marufiet al. (2024), who reported significant improvements in wheat productivity under enhanced organic nutrient regimes due to continuous mineralization and improved soil biological activity.
	Higher biological yield at increasing RDN levels reflects better biomass accumulation, which is a direct consequence of improved nitrogen availability, increased leaf area, and delayed senescence (Blackshaw et al., 2017). The positive trend emphasizes the role of organic nutrient combinations in boosting both vegetative and reproductive phases of wheat.
Weed management
	Weed management practices exerted a significant impact on wheat productivity. The highest grain yield was obtained under hoeing at 25 & 50 DAS (4494 kg ha⁻¹), closely followed by hand weeding at 25 & 50 DAS (4473 kg ha⁻¹) in pooled data. These treatments also recorded the maximum biological yield (10100–10058 kg ha⁻¹), indicating effective weed suppression and improved nutrient-use efficiency by the crop. Intensive mechanical or manual weeding ensures timely weed removal, reducing competition for essential growth factors such as nutrients, water, and light. Similar trends have been reported by Singh et al. (2024), who emphasized the role of timely weeding in improving wheat yield under organic and reduced-input systems.Straw mulch followed by hoeing or hand weeding also resulted in notable yield improvements, producing 4179–4208 kg ha⁻¹ grain and 9438–9489 kg ha⁻¹ biological yield. Mulching reduces weed emergence by limiting sunlight penetration and modifying the soil microclimate, thereby decreasing early-season weed competition and conserving soil moisture. These findings corroborate those of Kumar et al. (2023), who reported significant yield benefits in mulched wheat due to weed suppression and improved soil water retention.
	Green manuring at 25 DAS produced moderate grain yield (3777 kg ha⁻¹) and biological yield (8520 kg ha⁻¹), better than the control but inferior to mechanical and mulching treatments. While green manures improve soil fertility and organic matter, their immediate weed suppression effect is limited compared to mechanical control methods (Frontiers, 2024). Intercropping with mustard was the least effective, recording the lowest grain (2690 kg ha⁻¹) and biological yield (6228 kg ha⁻¹), likely due to interspecific competition and shading, which may have adversely affected wheat growth.The untreated control recorded the lowest yields (3018 kg ha⁻¹ grain; 6926 kg ha⁻¹ biological), emphasizing how unchecked weed competition substantially reduces crop productivity. This observation is consistent with Chauhan & Mahajan (2022), who documented severe yield losses in wheat under unmanaged weed conditions.
Conclusion
	The study demonstrated that both nutrient and weed management practices exerted significant influence on the productivity of organic wheat. Among the nutrient treatments, the application of 100% recommended dose of nitrogen (RDN) through organic sources (neem cake, vermicompost, and NADEP compost in equal proportions) consistently recorded the highest grain and biological yields across both years and pooled data, indicating that an optimal and balanced supply of organic nitrogen is essential for sustaining crop growth and maximizing productivity under organic production systems.Similarly, effective weed management practices played a crucial role in improving yield performance. Hand weeding and hoeing at 25 and 50 DAS, as well as straw mulching followed by hand weeding or hoeing at 30 DAS, resulted in substantial reductions in weed competition and produced significantly higher grain and biological yields compared to all other methods. These practices were markedly superior to intercropping with mustard and green manuring, which showed only partial weed suppression and relatively lower yield gains.
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Table 1 Effect of nutrient and weed management practices on weed density (species wise) at 60 DAS of wheat
	Treatments
	Weed density (m-2)

	
	Cyperus rotundus
	Phalaris minor
	Chenopodium murale
	Chenopodium album

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

	Nutrient management

	Control
	2.13
	2.35
	2.24
	2.12
	2.22
	2.17
	2.27
	2.38
	2.33
	2.37
	2.46
	2.42

	
	(4.16)
	(5.16)
	(4.66)
	(4.67)
	(5.04)
	(4.85)
	(5.07)
	(5.44)
	(5.25)
	(5.32)
	(5.70)
	(5.51)

	50% RDN*
	2.15
	2.37
	2.26
	2.15
	2.26
	2.21
	2.30
	2.41
	2.36
	2.41
	2.47
	2.44

	
	(4.24)
	(5.24)
	(4.74)
	(4.78)
	(5.19)
	(4.98)
	(5.16)
	(5.55)
	(5.35)
	(5.45)
	(5.74)
	(5.59)

	75% RDN
	2.18
	2.37
	2.28
	2.15
	2.27
	2.21
	2.32
	2.44
	2.38
	2.45
	2.48
	2.46

	
	(4.40)
	(5.27)
	(4.84)
	(4.82)
	(5.28)
	(5.05)
	(5.23)
	(5.71)
	(5.47)
	(5.62)
	(5.81)
	(5.72)

	100% RDN
	2.22
	2.41
	2.32
	2.18
	2.29
	2.23
	2.34
	2.49
	2.41
	2.50
	2.52
	2.51

	
	(4.56)
	(5.42)
	(4.99)
	(4.92)
	(5.35)
	(5.13)
	(5.33)
	(5.93)
	(5.63)
	(5.88)
	(5.99)
	(5.93)

	S.Em.±
	0.029
	0.038
	0.024
	0.039
	0.034
	0.026
	0.041
	0.036
	0.027
	0.033
	0.035
	0.024

	C.D. (P=0.05)
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS

	Weed management

	Control
	2.74
	2.93
	2.83
	3.55
	3.62
	3.59
	3.26
	3.24
	3.25
	2.93
	3.02
	2.97

	
	(6.99)
	(8.10)
	(7.55)
	(12.14)
	(12.62)
	(12.38)
	(10.13)
	(9.99)
	(10.06)
	(8.09)
	(8.62)
	(8.35)

	Hand weeding at 25 & 50 DAS
	1.83
	2.04
	1.94
	1.42
	1.49
	1.45
	1.67
	1.90
	1.78
	1.93
	2.02
	1.97

	
	(2.85)
	(3.70)
	(3.28)
	(1.52)
	(1.71)
	(1.62)
	(2.29)
	(3.11)
	(2.70)
	(3.25)
	(3.57)
	(3.41)

	Hoeing at 25 & 50 DAS
	1.84
	2.07
	1.96
	1.46
	1.53
	1.50
	1.71
	1.93
	1.82
	1.96
	2.03
	2.00

	
	(2.91)
	(3.78)
	(3.35)
	(1.66)
	(1.88)
	(1.77)
	(2.43)
	(3.26)
	(2.85)
	(3.37)
	(3.64)
	(3.51)

	Intercropping with mustard (4:2)
	2.60
	2.78
	2.69
	3.16
	3.17
	3.16
	3.09
	2.98
	3.04
	2.78
	2.83
	2.80

	
	(6.30)
	(7.24)
	(6.77)
	(9.48)
	(9.54)
	(9.51)
	(9.06)
	(8.44)
	(8.75)
	(7.24)
	(7.50)
	(7.37)

	Straw mulch fb hand weeding at 30 DAS
	1.98
	2.22
	2.10
	1.69
	1.88
	1.79
	2.08
	2.26
	2.17
	2.41
	2.43
	2.42

	
	(3.45)
	(4.44)
	(3.95)
	(2.44)
	(3.13)
	(2.78)
	(3.90)
	(4.66)
	(4.28)
	(5.33)
	(5.42)
	(5.37)

	Straw mulch fb hoeing at 30 DAS
	1.97
	2.19
	2.08
	1.65
	1.87
	1.76
	2.06
	2.24
	2.15
	2.38
	2.37
	2.38

	
	(3.39)
	(4.29)
	(3.84)
	(2.23)
	(3.02)
	(2.62)
	(3.78)
	(4.51)
	(4.15)
	(5.20)
	(5.13)
	(5.16)

	Green manuring at 25 DAS
	2.23
	2.41
	2.32
	2.13
	2.25
	2.19
	2.29
	2.47
	2.38
	2.64
	2.70
	2.67

	
	(4.49)
	(5.35)
	(4.92)
	(4.10)
	(4.61)
	(4.36)
	(4.77)
	(5.64)
	(5.20)
	(6.48)
	(6.80)
	(6.64)

	S.Em.±
	0.032
	0.038
	0.025
	0.037
	0.039
	0.027
	0.047
	0.040
	0.031
	0.042
	0.032
	0.026

	C.D. (P=0.05)
	0.091
	0.107
	0.069
	0.106
	0.110
	0.076
	0.134
	0.114
	0.087
	0.120
	0.091
	0.074


*1/3Neem cake + 1/3Vermicompost + 1/3 NADEP compost
**Data subjected to  transformation and figures in parenthesis are original weed count m-2





Table 2 Effect of nutrient and weed management practices on weed density (species wise) at 60 DAS of wheat
	Treatments
	Weed density (m-2)

	
	Convolvulus arvensis
	Melilotus indica
	Rumex spp.
	Anagallis arvensis

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

	Nutrient management

	Control
	2.47
	2.42
	2.45
	3.33
	3.62
	3.47
	1.50
	1.67
	1.58
	1.96
	2.02
	1.99

	
	(5.96)
	(5.71)
	(5.83)
	(11.48)
	(13.22)
	(12.35)
	(1.84)
	(2.34)
	(2.09)
	(3.56)
	(3.83)
	(3.69)

	50% RDN*
	2.53
	2.46
	2.50
	3.38
	3.70
	3.54
	1.52
	1.68
	1.60
	1.98
	2.04
	2.01

	
	(6.18)
	(5.83)
	(6.01)
	(11.70)
	(13.79)
	(12.75)
	(1.91)
	(2.40)
	(2.16)
	(3.64)
	(3.90)
	(3.77)

	75% RDN
	2.55
	2.48
	2.51
	3.37
	3.72
	3.55
	1.53
	1.69
	1.61
	1.97
	2.05
	2.01

	
	(6.28)
	(5.95)
	(6.11)
	(12.00)
	(13.94)
	(12.97)
	(1.96)
	(2.45)
	(2.20)
	(3.69)
	(3.98)
	(3.83)

	100% RDN
	2.60
	2.51
	2.55
	3.47
	3.75
	3.61
	1.56
	1.73
	1.65
	2.02
	2.09
	2.06

	
	(6.54)
	(6.11)
	(6.32)
	(12.37)
	(14.13)
	(13.25)
	(2.03)
	(2.56)
	(2.30)
	(3.81)
	(4.02)
	(3.92)

	S.Em.±
	0.039
	0.036
	0.027
	0.072
	0.050
	0.044
	0.020
	0.023
	0.015
	0.036
	0.029
	0.023

	C.D. (P=0.05)
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS

	Weed management

	Control
	3.34
	3.26
	3.30
	4.78
	4.97
	4.87
	2.03
	2.07
	2.05
	2.79
	2.89
	2.84

	
	(10.69)
	(10.14)
	(10.42)
	(22.33)
	(24.19)
	(23.26)
	(3.64)
	(3.81)
	(3.73)
	(7.29)
	(7.85)
	(7.57)

	Hand weeding at 25 & 50 DAS
	1.83
	1.79
	1.81
	2.32
	2.85
	2.58
	1.14
	1.35
	1.25
	1.43
	1.54
	1.49

	
	(2.91)
	(2.75)
	(2.83)
	(5.32)
	(7.63)
	(6.47)
	(0.81)
	(1.36)
	(1.09)
	(1.63)
	(1.92)
	(1.78)

	Hoeing at 25 & 50 DAS
	1.88
	1.84
	1.86
	2.45
	2.89
	2.67
	1.19
	1.39
	1.29
	1.51
	1.59
	1.55

	
	(3.07)
	(2.94)
	(3.00)
	(5.54)
	(7.92)
	(6.73)
	(0.93)
	(1.43)
	(1.18)
	(1.79)
	(2.07)
	(1.93)

	Intercropping with mustard (4:2)
	3.10
	3.11
	3.10
	4.51
	4.45
	4.48
	1.88
	1.96
	1.92
	2.51
	2.51
	2.51

	
	(9.13)
	(9.15)
	(9.14)
	(19.87)
	(19.42)
	(19.65)
	(3.04)
	(3.34)
	(3.19)
	(5.83)
	(5.82)
	(5.83)

	Straw mulch fb hand weeding at 30 DAS
	2.45
	2.35
	2.40
	3.01
	3.46
	3.23
	1.46
	1.67
	1.56
	1.72
	1.82
	1.77

	
	(5.58)
	(5.10)
	(5.34)
	(8.71)
	(11.58)
	(10.14)
	(1.64)
	(2.28)
	(1.96)
	(2.48)
	(2.81)
	(2.64)

	Straw mulch fb hoeing at 30 DAS
	2.42
	2.34
	2.38
	3.00
	3.39
	3.20
	1.41
	1.66
	1.53
	1.71
	1.79
	1.75

	
	(5.37)
	(4.97)
	(5.17)
	(8.59)
	(11.00)
	(9.79)
	(1.50)
	(2.24)
	(1.87)
	(2.44)
	(2.69)
	(2.57)

	Green manuring at 25 DAS
	2.72
	2.59
	2.66
	3.65
	3.88
	3.77
	1.58
	1.76
	1.67
	2.18
	2.20
	2.19

	
	(6.93)
	(6.25)
	(6.59)
	(12.87)
	(14.64)
	(13.75)
	(2.00)
	(2.60)
	(2.30)
	(4.25)
	(4.36)
	(4.31)

	S.Em.±
	0.048
	0.047
	0.034
	0.088
	0.064
	0.054
	0.020
	0.028
	0.017
	0.040
	0.037
	0.027

	C.D. (P=0.05)
	0.136
	0.134
	0.094
	0.251
	0.181
	0.153
	0.056
	0.080
	0.048
	0.112
	0.105
	0.076


*1/3Neem cake + 1/3Vermicompost + 1/3 NADEP compost
**Data subjected to  transformation and figures in parenthesis are original weed count m-2



Table 3 Effect of nutrient and weed management practices on weed dry matter accumulation (species wise) at 60 DAS of wheat
	Treatments
	Weed dry matter accumulation(g m-2)

	
	Cyperus rotundus
	Phalaris minor
	Chenopodium murale
	Chenopodium album

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

	Nutrient management

	Control
	4.38
	5.82
	5.10
	2.90
	3.38
	3.14
	4.27
	5.05
	4.66
	5.34
	5.46
	5.40

	50% RDN*
	4.96
	6.52
	5.74
	3.55
	4.01
	3.78
	4.77
	5.69
	5.23
	5.99
	6.13
	6.06

	75% RDN
	5.52
	7.17
	6.35
	3.99
	4.36
	4.17
	5.27
	6.32
	5.80
	6.78
	6.86
	6.82

	100% RDN
	6.06
	7.77
	6.91
	4.37
	4.75
	4.56
	5.75
	7.00
	6.37
	7.40
	7.51
	7.46

	S.Em.±
	0.145
	0.156
	0.107
	0.103
	0.101
	0.072
	0.131
	0.176
	0.110
	0.171
	0.170
	0.121

	C.D. (P=0.05)
	0.502
	0.540
	0.328
	0.357
	0.350
	0.222
	0.453
	0.608
	0.338
	0.592
	0.589
	0.372

	Weed management

	Control
	7.87
	9.41
	8.64
	7.27
	7.44
	7.36
	9.07
	10.25
	9.66
	8.95
	9.47
	9.21

	Hand weeding at 25 & 50 DAS
	3.65
	5.22
	4.43
	1.86
	2.32
	2.09
	2.92
	3.83
	3.37
	4.47
	4.48
	4.47

	Hoeing at 25 & 50 DAS
	3.87
	5.37
	4.62
	1.98
	2.48
	2.23
	3.03
	3.99
	3.51
	4.54
	4.52
	4.53

	Intercropping with mustard (4:2)
	6.60
	8.50
	7.55
	6.57
	6.61
	6.59
	7.85
	8.57
	8.21
	8.22
	8.64
	8.43

	Straw mulch fb hand weeding at 30 DAS
	4.59
	6.13
	5.36
	2.60
	3.20
	2.90
	3.79
	4.85
	4.32
	5.65
	5.42
	5.53

	Straw mulch fb hoeing at 30 DAS
	4.47
	6.06
	5.26
	2.48
	3.15
	2.82
	3.69
	4.80
	4.24
	5.59
	5.33
	5.46

	Green manuring at 25 DAS
	5.57
	7.07
	6.32
	3.16
	3.68
	3.42
	4.76
	5.83
	5.30
	7.24
	7.61
	7.43

	S.Em.±
	0.179
	0.155
	0.119
	0.094
	0.125
	0.078
	0.158
	0.189
	0.123
	0.203
	0.186
	0.138

	C.D. (P=0.05)
	0.510
	0.442
	0.333
	0.268
	0.354
	0.219
	0.449
	0.538
	0.346
	0.576
	0.529
	0.386


*1/3 Neem cake + 1/3 Vermicompost + 1/3 NADEP compost



Table 4 Effect of nutrient and weed management practices on weed dry matter accumulation (species wise) at 60 DAS of wheat
	Treatments
	Weed dry matter accumulation(g m-2)

	
	Convolvulus arvensis
	Melilotus indica
	Rumex spp.
	Anagallis arvensis

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

	Nutrient management

	Control
	2.42
	2.05
	2.24
	13.37
	16.67
	15.02
	1.78
	2.35
	2.06
	3.58
	3.87
	3.72

	50% RDN*
	2.73
	2.43
	2.58
	16.51
	19.20
	17.86
	2.01
	2.69
	2.35
	4.04
	4.31
	4.17

	75% RDN
	3.10
	2.80
	2.95
	19.71
	22.35
	21.03
	2.27
	3.03
	2.65
	4.46
	4.76
	4.61

	100% RDN
	3.29
	3.12
	3.20
	22.47
	24.86
	23.66
	2.52
	3.33
	2.92
	4.88
	5.18
	5.03

	S.Em.±
	0.076
	0.074
	0.053
	0.486
	0.527
	0.358
	0.066
	0.080
	0.052
	0.111
	0.114
	0.080

	C.D. (P=0.05)
	0.262
	0.257
	0.164
	1.681
	1.823
	1.104
	0.229
	0.275
	0.160
	0.384
	0.395
	0.245

	Weed management

	Control
	4.75
	4.46
	4.61
	33.65
	36.59
	35.12
	3.42
	4.12
	3.77
	6.73
	6.79
	6.76

	Hand weeding at 25 & 50 DAS
	1.74
	1.47
	1.61
	8.11
	11.11
	9.61
	1.36
	2.04
	1.70
	2.67
	3.03
	2.85

	Hoeing at 25 & 50 DAS
	1.78
	1.60
	1.69
	8.32
	11.45
	9.89
	1.39
	2.10
	1.74
	2.83
	3.13
	2.98

	Intercropping with mustard (4:2)
	4.39
	3.97
	4.18
	31.13
	33.56
	32.35
	3.09
	3.76
	3.43
	6.26
	6.21
	6.24

	Straw mulch fb hand weeding at 30 DAS
	2.24
	1.95
	2.10
	12.43
	14.88
	13.66
	1.76
	2.49
	2.12
	3.48
	3.87
	3.68

	Straw mulch fb hoeing at 30 DAS
	2.18
	1.91
	2.04
	12.37
	14.66
	13.52
	1.75
	2.44
	2.09
	3.25
	3.85
	3.55

	Green manuring at 25 DAS
	3.12
	2.85
	2.98
	20.09
	23.12
	21.60
	2.26
	2.97
	2.62
	4.47
	4.81
	4.64

	S.Em.±
	0.080
	0.082
	0.057
	0.587
	0.808
	0.499
	0.072
	0.094
	0.059
	0.132
	0.144
	0.097

	C.D. (P=0.05)
	0.228
	0.233
	0.161
	1.668
	2.298
	1.402
	0.203
	0.268
	0.166
	0.375
	0.409
	0.274


*1/3 Neem cake + 1/3 Vermicompost + 1/3 NADEP compost



Table 5 Effect of nutrient and weed management practices on grain and biological yield of wheat
	Treatments
	Yield (kg ha-1)

	
	Grain
	Biological

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

	Nutrient management

	Control
	3061
	3280
	3171
	6989
	7412
	7201

	50% RDN*
	3688
	3923
	3805
	8370
	8844
	8607

	75% RDN7
	3949
	4184
	4066
	8941
	9452
	9197

	100% RDN
	4170
	4418
	4294
	9460
	9969
	9715

	S.Em.±
	55
	53
	38
	73
	126
	73

	C.D. (P=0.05)
	190
	183
	118
	252
	435
	224

	Weed management

	Control
	2937
	3098
	3018
	6766
	7086
	6926

	Hand weeding at 25 & 50 DAS
	4303
	4643
	4473
	9701
	10416
	10058

	Hoeing at 25 & 50 DAS
	4323
	4664
	4494
	9743
	10458
	10100

	Intercropping with mustard (4:2)
	2660
	2719
	2690
	6182
	6275
	6228

	Straw mulch fb hand weeding at 30 DAS
	4054
	4305
	4179
	9190
	9685
	9438

	Straw mulch fb hoeing at 30 DAS
	4082
	4333
	4208
	9230
	9748
	9489

	Green manuring at 25 DAS
	3659
	3895
	3777
	8270
	8770
	8520

	S.Em.±
	68
	61
	46
	96
	126
	79

	C.D. (P=0.05)
	194
	174
	129
	273
	358
	222


*1/3 Neem cake + 1/3 Vermicompost + 1/3 NADEP compost



