


Effect of Integrated Nutrient Management and Herbicides Efficacy on Productivity of Late Sown Wheat (Triticum aestivum L.) in Semi-Arid Region


ABSTRACT
A field experiment was conducted during the rabi seasons of 2023-24 and 2024-25 at the Crop Research Centre of ITM University Gwalior, M.P., India, to Assess the effect of nutrient management and herbicides on growth and productivity of wheat. The experiment was laid out in a randomized block design with 03 replications. comprised of three nutrient management practices and 06 herbicide applications. Experimental results revealed that among the nutrient management practices, 75% RDF + vermicompost @ 1.5 t ha-¹ recorded higher growth attributes viz., plant height (95.3 and 98.5 cm), dry matter accumulation (859.7 and 884.8 g m-2), number of shoots (425.7 and 438 m-2) and growth indices viz., CGR at 30-60 DAS (8.73 and 9.03 g m-² day-¹), 60-90 DAS (11.05 and 11.48 g m-² day-¹) and 90 DAS to harvest (6.10 and 6.17 g m-² day-¹) along with grain yield (4117 and 4218 kg ha-¹). Herbicides application showed the significantly effect on weed control and crop yield. Significantly highest grain yield was obtained with weed-free treatment, among herbicidal treatment Sulfosulfuron + Metsulfuron-methyl, outperformed better in terms of grain yield (4344 and 4468 kg ha-1) and growth-attributing characteristics, as well as weed control efficiency (83.34 % and 84.77%). Therefore, it was concluded that application of 75% RDF + vermicompost 1.5 t ha-1 and Sulfosulfuron + Metsulfuron-methyl found effective, in enhancing wheat productivity and better weed control under late-sown conditions.
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INTRODUCTION
Wheat (Triticum aestivum L.) is a cereal crop that is widely cultivated around the world, and plays an important role in global food security. Among cereals, it occupies the largest area and significant contribution to the world's grain production. Globally, wheat was cultivated an area of about 220 million hectares in 2024–2025, yielding almost 795 million tons with an average productivity of about 3.6 t ha⁻¹ (USDA, 2025). In India, approximately 31.83 million hectares of land is under wheat cultivation, with 113.29 million tonnes of production and 3559 kg ha-1 productivity in 2023-24. (DA&FW 2025).
In intensive cropping systems prevalent in major wheat-growing regions, late-sown wheat has become important due to optimal sowing time caused by resource constraints, unpredictable weather variability, and delay harvest of preceding crops. (Singh et al., 2024). 
Inorganic fertilizer is major source of nitrogen, phosphorus and potassium nutrients because it was easily available to plant for rapid growth and development. Nutrient management, which involves the judicious use of inorganic fertilizers along with organic sources, increasingly recognized for sustaining soil fertility and improving input-use efficiency (Wato et al., 2024).
Soil studies reported that the continuously use of chemical fertilizer, led to nutrient imbalance where soil become acidic and reduce the microbial diversity which disrupt the nutrient cycling, overall reduce the fertility and productivity of soil (Deng et al., 2023).
Early emergence of weeds increase competition for nutrients, moisture, and light. hence weed management practices provides sustainable condition to crop for better growth and qualitative yield. Chemical herbicides have been primary component of weed control in wheat due to their effectiveness. Whereas, in many wheat-growing countries, a long-term reliance on herbicides with single active component led to development of herbicide resistance. In recent years, ready-mix herbicides with mode of action have drawn interest as a solution to these problems. These formulations improve crop growth and production by reducing early crop-weed competition, resistance, and providing broad-spectrum control of weeds (Deshmukh et al., 2020). While previous research has extensively explored the individual effects of nutrient management and ready-mix herbicides application on crop growth and productivity. a critical gap remains in understanding their synergistic effects. Keeping the above facts in view, the study was undertaken to assess the effect of integrated nutrient management and ready-mix herbicide on late-sown wheat.
MATERIAL AND METHODS
Experimental site details
The present investigation was conducted during the rabi seasons of 2023-24 and 2024-25 at the Crop Research Centre of ITM University, Gwalior, Madhya Pradesh, situated at 26.131519°N latitude, 78.207087 °E longitude, and at 197 meters above sea level. The field experiment was laid out from the experimental data it seems that experiment was conducted in factorial randomized block design with three replications and 18 treatments. Treatments comprised of three nutrient management practices viz., N1: RDF % (120:60:40) N:P: K kg ha-1, N2: 75 % RDF + Vermicompost 1.5 t ha-1 and N3: 50 % RDF + Vermicompost 3 t ha-1 as one factor, six weed management practices viz, W1 - Mesosulfuron-Methyl  + Iodosulfuron-methyl sodium @12+2.4 g ha-1, W2 - Sulfosulfuron + Metsulfuron-methy @ 30+2 g ha-1, W3 - Metribuzion @ 175 g ha-1 + Clodinafop propargyl @ 60 g ha-1, W4 - Pinoxaden @ 40 g ha-1 + 2, 4-D sodium salt @ 500 g ha-1, W5 - Weed free, W6 - Weedy Check.
Climate and weather conditions
The mean weekly maximum and minimum temperatures recorded throughout the crop growth period ranged from 15.6 °C to 40.2°C and 5.3°C to 19.8 °C, during 2023-24 and 21.0 °C to 42.6°C and 4.2°C to 14.8 °C during 2024-25, respectively. The maximum relative humidity of 94.9% and 95.1% against a minimum of 31.3% and 25% while, the total rainfall of 62.8 mm and 13.2 mm was received throughout the cropping season of 2023-24 and 2024-25, respectively. 
Soil Characteristics: 
The experimental soil was sandy loam in texture, with 0.42 and 0.48% organic carbon, 225 and 232 kg ha-1 available N, 10.8 and 11.2 kg ha-1 available P2O5, 481 and 477 kg ha-1 available K2O, and soil pH 7.9 and 7.8 in 2023-24 and 2024-25, respectively. The soil was low in organic carbon, available N and available P2O5, while higher in available K2O.
Cultivation and crop management 
The field was irrigated and subsequently prepared through harrowing followed by rotavator- however, the vermicompost was incorporated into the soil after field preparation as per treatments. Wheat variety HD-3298 was sown at specific spacing of 20 cm using seed rate of 100 kg ha-1. Wheat crop was sown on December 18, 2023 and December 12, 2024. nitrogen, phosphorus and potassium were supplied through Urea, DAP and MOP as per treatment. Half dose of nitrogen, entire amount of phosphorus and potassium applied at the time of sowing, remaining nitrogen was applied after 1st and 2nd irrigation in two equal splits. crop was irrigated as and when needed. Post-emergence herbicides were applied at 30 DAS using 400 liters of water ha-1 by battery-operated knapsack sprayer fitted with a flat-fan nozzle. Weed-free plots were maintained throughout the crop season by manual removal of weeds at regular intervals. 
Data collection
The standard methodologies were used at different growth stages of the crop. 
Plant height was measured by using a meter scale from the ground surface to the tip of the top most leaf before emerging the spike and up to the base of the ear head after spike. For the dry matter accumulation, the samples were first dried in sun for few days, and then drying in a thermostatically controlled oven at 64 0C until a constant weight was obtained and the constant weight was recorded as dry matter m-2. The number of shoots was randomly selected m-2 from three places of each plot.
The leaf area was measured by Systronics leaf area meter-211; The formula suggested by Radford (1967) is used as follows:
Leaf area index =
CGR expressed as the dry matter accumulation per unit area, per unit time it can be calculated by following formula (Watson 1956)
                  CGR (g m-2 day-1) 
Where,
            W1 and W2 are the dry weight (gm-2) at the first and second measurements taken at times t1 and t2, respectively.
Grain yield was recorded after threshing the crop computing in kg plot-1 and converted to kg ha-1. Straw yield was obtained by subtracting grain weight from total biomass.
Weed control efficiency is usually expressed by calculating recorded weed dry biomass from each treatment by utilizing by formula:

Where,
        W0: Weed dry weight of weedy check plot (g m-2)
        Wt: Weed dry weight of treated plot (g m-2)

Observation recorded during the course of investigation were tabulated and subjected to analysis of variance techniques as described by Gomez and Gomez (1984)
RESULTS AND DISCUSSION
1. Growth Attributes
Among the nutrient management treatments, 75% RDF + vermicompost @ 1.5 t ha-¹ (N2) recorded significantly (table 1). Higher plant height (95.3 and 98.5 cm), shoot density (425.7 and 438.6 shoots m-²), and leaf area index (4.90 and 5.01). This might have happened due to combination of vermicompost and inorganic fertilizers provided balanced and long-lasting nutrient availability. This enhanced vegetative development, root growth, and nutrient uptake, ultimately increasing plant height (Devi et al., 2011; Aslam et al., 2019). (100% RDF) was statistically comparable to 75% RDF + vermicompost @ 1.5 t ha-¹ for certain parameters, indicating the adequacy of the recommended fertilizer dose in maintaining crop growth. However, 50% RDF + Vermicompost @ 3 t ha-¹ recorded significantly lower plant height (88.1 and 91.5 cm), shoot density (407.8 and 417.8 shoots m-²), and LAI (4.63 and 4.70), the sufficient level of nutrient was not supplied at early stages of the crop, led to a comparatively low nutrient supply (Grzebisz et al., 2022)
Among weed management practices, weed-free treatment recorded significantly higher growth attributes during both years. The maximum plant height (99.2 and 103.1 cm), shoot density (452.9 and 465.8 shoots m-2), and LAI (5.20 and 5.32) during both years. This superior performance is likely attributable to the complete suppression of weed flora, which minimized crop-weed competition for essential growth resources, resulted in minimized crop-weed competition for growth resources such as nutrients, soil moisture, space, and solar radiation (Kaur et al., 2018). Among the ready-mix herbicides, the application of Sulfosulfuron + Metsulfuron proved to be the most effective, registered maximum plant height (95.2 and 99.0 cm), shoot density (433.8 and 446.1 shoots m-²), and leaf area index (4.97 and 5.06). Which was closely followed by Metribuzin + Clodinafop (W3). Efficient weed control through suitable herbicidal combinations minimizes competitive stress and facilitates improved nutrient uptake and assimilate partitioning, thereby enhancing the vegetative growth and overall plant stature of wheat (Arshad et al., 2025 and Singh et al., 2019).
The interaction between nutrient and ready-mix herbicides application was recorded significant in plant height during both years, indicating variable crop response under the combined treatments. This suggests that optimum nutrient supply alone may not express its full potential unless supported by efficient weed management (Kaur et al. 2018). However, the interaction was found to be non-significant for shoot density and leaf area index.
Application of 75% RDF with vermicompost @ 1.5 t ha-1 resulted in the highest dry matter accumulation from 60 DAS to harvest in both years (table 2). At harvest, 75% RDF with vermicompost @ 1.5 t ha-1 recorded 859.7 and 884.8 g m-2 during 2023-24 and 2024-25, respectively; However, it was significantly superior to 100 % RDF and 50% RDF with vermicompost @ 3 t ha-1. Although 100 % RDF showed comparatively maximum biomass at early growth stages, the sustained release of nutrients from vermicompost under N₂ supported continuous biomass production during the later stages (Bhatt et al., 2023). 
Weed-free treatment produced the maximum biomass, 957.2 and 997.4 g m-2 at harvest during the respective years. While, the herbicidal treatments, significantly higher dry matter accumulation (861.3 and 880.0 g m-2) was recorded under Sulfosulfuron + Metsulfuron-methyl over the other combinations, closely followed by W₃. Weedy check resulted in minimum dry matter accumulation owing to prolonged weed interference, which restricted crop access to essential growth. The effective suppression of weeds facilitates better nutrient utilization and improves photosynthetic activity, which led to enhance biomass accumulation (Patel et al., 2025).
The significance of combined nutrient and ready-mix herbicide application in affecting final biomass output was highlighted by the fact that the interaction between nutrient management and premix herbicides application approaches was non-significant during early growth stages but became important at 90 DAS and at harvest.
CGR was significantly influences by nutrient management treatments, 75% RDF + Vermicompost @ 1.5 t ha-¹ recorded significantly highest CGR across all growth stages (Table 3). In 2023-24 and 2024-25, it recorded the highest CGR at 30-60 DAS (8.73 and 9.03 g m-² day-¹), 60-90 DAS (11.05 and 11.48 g m-² day-¹), and 90 DAS to harvest (6.10 and 6.17 g m-² day-¹), respectively. Improved fertilizer availability, increased photosynthetic efficiency, increased assimilate production, and improved source–sink relationships can all contribute to the increased CGR under integrated nutrient management (Bhardwaj et al., 2021). Although treatment 100% RDF had a lower CGR than treatment 75% RDF + Vermicompost @ 1.5 t ha-¹, they were statistically equivalent at some points. The lowest CGR was recorded under 50% RDF + Vermicompost @ 3 t ha-¹, which might be due to reduced immediate nutrient availability affecting vegetative growth and biomass accumulation. 
The crop growth rate (CGR) for the weed-free treatment recorded significantly higher during the early and mid-growth stages of weed management. It reached its highest values during 30-60 DAS (9.08 and 10.09 g m-² day-¹) and 60-90 DAS (13.78 and 13.97 g m-² day-¹) in both years, and 5.99 and 6.07 g m-² day-¹ from 90 DAS to harvest. Among the herbicidal treatments, the highest CGR was obtained with Sulfosulfuron + Metsulfuron, followed by Metribuzin + Clodinafop, Pinoxaden @ 40 g ha-1 + 2, 4-D sodium salt, and Mesosulfuron-Methyl + Iodosulfuron-methyl sodium. Severe crop-weed competition was indicated by the lowest CGR during the weedy check. Owing to less weed interference, differences at the later growth stage were not statistically significant (Kumar et al., 2023).
The combined treatments affected CGR throughout the peak vegetative and reproductive growth period, as evidenced by the non-significant interaction between nutrition and weed management across the majority of stages and the substantial interaction during 60-90 DAS and 90 DAS to harvest in 2024-25.
 2. Yield and Yield Attributes 
 Nutrient management practices significantly influenced grain and straw yields of wheat (Table 4). Application of 75% RDF + vermicompost @ 1.5 t ha-¹ recorded higher grain yield, showing an increase of about 4.7-4.9% over 100% RDF and 7.8-9.0% over 50% RDF + vermicompost @ 3 t ha-¹ in both years, indicating better nutrient availability and efficient utilization (Paramesh et al., 2020). Straw yield also responded positively to integrated nutrient management, with N2 producing nearly 3.0-3.2% higher straw yield than 100% RDF and 5.0-5.9% higher than reduced RDF. Lower yields observed under reduced RDF were mainly due to insufficient immediate nutrient supply during critical crop growth stages, whereas the combined use of fertilizers and vermicompost ensured sustained nutrient release and improved biomass production (Li et al., 2024).
[bookmark: _Hlk223041811]Ready-mix herbicides application affected grain and straw yields of wheat. Weed-free resulted in highest grain and straw yields, registering nearly 47% higher grain yield and about 28% higher straw yield over the weedy check, owing to complete elimination of crop-weed competition (Duary et al., 2021). Among the ready-mix herbicides, Sulfosulfuron + Metsulfuron-methyl proved superior, increased grain yield by about 41% and straw yield by nearly 24% over the weedy check. Weedy check recorded the lowest yields in both seasons due to severe competition from weeds for nutrients, moisture, light and space, thereby adversely affecting crop growth and biomass accumulation (Ramesh et al., 2017).
The interaction was significant; 75% RDF + vermicompost under weed-free conditions recorded the highest grain yield (Table 5), as effective weed suppression enhanced nutrient use efficiency, reduced crop-weed competition, and promoted better growth and assimilate translocation, resulting in superior productivity across both years (Little et al., 2021). 
3. Weed Control Efficiency
WCE at 90 DAS was significantly affected by weed management practices in both years (table 4). The weed-free treatment achieved 100% WCE, confirming complete weed suppression throughout the crop growth period. Among herbicidal treatments, Sulfosulfuron + Metsulfuron-methyl recorded the highest WCE (83.34 and 84.77%), followed by Metribuzin + Clodinafop (82.49 and 83.78%) and Pinoxaden @ 40 g ha-1 + 2, 4-D sodium salt (81.02 and 81.79%) respectively. Mesosulfuron-Methyl + Iodosulfuron-methyl sodium was comparatively less effective but still maintained satisfactory weed control (>78%). The weedy check recorded 0% WCE, indicating severe weed infestation. Maximum WCE under Sulfosulfuron + Metsulfuron-methyl and Metribuzin + Clodinafop may be attributed to their broader weed spectrum and effective control of both grassy and broad-leaved weeds, resulting in reduced weed competition (Singh et al., 2019 and Kumar et al., 2021)
CONCLUSION
On the basis of two years study, it was concluded that the application of 75% RDF with vermicompost @ 1.5 t ha-¹ promoted superior crop growth, biomass production and yield (4117 and 4218 kg ha-¹ during 2023-24 and 2024-25, respectively). In the context of premix herbicides application, Weed-free conditions ensured better performance, while Sulfosulfuron + Metsulfuron-methyl observed the most effective herbicidal alternative for wheat cultivation. 
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Table 1: Effect of Nutrient management and ready-mix herbicides application on Plant height, No. of shoots and leaf area index of wheat.
	Treatments
	Plant height (cm)
at harvest
	No. of shoots (m-2)
at harvest
	Leaf area index 
at 90 DAS

	
	2023-24
	2024-25
	2023-24
	2024-25
	2023-24
	2024-25

	Nutrient Management

	N1
	93.5
	96.5
	418.9
	431.5
	4.77
	4.87

	N2
	95.3
	98.5
	425.7
	438.6
	4.90
	5.01

	N3
	88.1
	91.5
	407.8
	417.8
	4.63
	4.70

	SEm ±
	1.1
	1.2
	4.9
	5.7
	0.06
	0.07

	LSD (P=0.05)
	3.2
	3.5
	14.1
	16.5
	0.18
	0.21

	Herbicides Application

	W1
	89.5
	93.7
	403.5
	414.8
	4.53
	4.62

	W2
	95.2
	99.0
	433.8
	446.1
	4.97
	5.06

	W3
	94.1
	95.7
	430.4
	443.3
	4.88
	4.98

	W4
	90.2
	93.6
	410.0
	421.6
	4.73
	4.83

	W5
	99.2
	103.1
	452.9
	465.8
	5.20
	5.32

	W6
	85.6
	88.1
	374.0
	384.4
	4.27
	4.37

	SEm ±
	1.6
	1.7
	7.0
	8.1
	0.09
	0.10

	LSD (P=0.05)
	4.5
	5.0
	20.0
	23.3
	0.26
	0.30

	Interaction (A × B)

	SEm ±
	2.4
	3.0
	12.1
	14.0
	0.16
	0.18

	LSD (P=0.05)
	6.9
	8.6
	NS
	NS
	NS
	NS


N1 - 100 % RDF, N2 -75 % RDF + Vermicompost 1.5 t ha-1, N3 - 50 % RDF + Vermicompost 3 t ha-1, W1 - Mesosulfuron-Methyl 3% + Iodosulfuron-methyl sodium 0.6% WG @12+2.4 g ha-1, W2 - Sulfosulfuron 75% + Metsulfuron-methy 5%WG @ 30+2 g ha-1, W3 - Metribuzion 70 % WP@ 175 g ha-1 + Clodinafop propargyl 15% WP@ 60 g ha-1, W4 - Pinoxaden 5.1 % EC @ 40 g ha-1 + 2, 4-D sodium salt 80% WP @ 500 g ha-1, W5 - Weed free, W6 - Weedy Check.

Table 2: Effect of Nutrient management and ready-mix herbicides on dry matter accumulation (g m-2) of wheat
	Treatment
	30 DAS
	60 DAS
	90 DAS
	At harvest

	
	2023-24
	2024-25
	2023-24
	2024-25
	2023-24
	2024-25
	2023-24
	2024-25

	Nutrient Management

	N1
	87.06
	88.85
	320.0
	331.7
	638.7
	651.1
	800.8
	829.8

	N2
	83.37
	84.22
	345.3
	355.1
	676.7
	699.7
	859.7
	884.8

	N3
	75.94
	76.92
	250.9
	264.8
	542.2
	556.8
	696.0
	707.2

	SEm ±
	2.38
	2.94
	3.18
	3.64
	7.07
	8.0
	6.64
	6.77

	LSD (P=0.05)
	6.84
	8.45
	9.15
	10.48
	20.33
	22.9
	19.10
	19.47

	Herbicides Application

	W1
	77.66
	78.09
	275.5
	278.3
	537.1
	550.4
	702.8
	718.6

	W2
	85.64
	87.74
	338.7
	346.5
	683.9
	701.1
	861.3
	880.0

	W3
	82.69
	83.97
	319.1
	326.6
	638.3
	647.7
	808.6
	824.5

	W4
	80.44
	81.38
	301.7
	309.9
	604.7
	617.4
	772.0
	792.3

	W5
	91.59
	93. 
	364.0
	396.2
	777.5
	815.2
	957.2
	997.4

	W6
	74.74
	75.25
	233.4
	245.7
	473.6
	483.3
	611.2
	630.7

	SEm ±
	3.37
	4.16
	4.50
	5.15
	10.0
	11.3
	9.40
	9.58

	LSD (P=0.05)
	9.68
	11.9
	12.9
	14.82
	28.6
	32.4
	27.0
	27.5

	Interaction (A × B)

	SEm ±
	5.83
	7.20
	7.80
	8.93
	17.3
	19.5
	16.3
	16.6

	LSD (P=0.05)
	NS
	NS
	NS
	NS
	53.9
	54.0
	46.8
	47.7



N1 - 100 % RDF, N2 -75 % RDF + Vermicompost 1.5 t ha-1, N3 - 50 % RDF + Vermicompost 3 t ha-1, W1 - Mesosulfuron-Methyl 3% + Iodosulfuron-methyl sodium 0.6% WG @12+2.4 g ha-1, W2 - Sulfosulfuron 75% + Metsulfuron-methy 5%WG @ 30+2 g ha-1, W3 - Metribuzion 70 % WP@ 175 g ha-1 + Clodinafop propargyl 15% WP@ 60 g ha-1, W4 - Pinoxaden 5.1 % EC @ 40 g ha-1 + 2, 4-D sodium salt 80% WP @ 500 g ha-1, W5 - Weed free, W6 - Weedy Check.

Table 3: Effect of Nutrient management and ready-mix herbicides on crop growth rate (g m-2 day-1) of wheat.
	Treatment
	30-60 DAS
	60-90 DAS
	90 DAS- At harvest

	
	2023-24
	2024-25
	2023-24
	2024-25
	2023-24
	2024-25

	Nutrient Management

	N1 
	7.76
	8.09
	10.62
	10.65
	5.40
	5.96

	N2
	8.73
	9.03
	11.05
	11.48
	6.10
	6.17

	N3
	5.83
	6.26
	9.71
	9.73
	5.13
	5.01

	SEm ±
	0.14
	0.15
	0.28
	0.29
	0.28
	0.34

	LSD (P=0.05)
	0.41
	0.43
	0.79
	0.83
	0.79
	0.96

	Herbicides Application

	W1
	6.59
	6.67
	8.72
	9.07
	5.52
	5.61

	W2
	8.44
	8.63
	11.51
	11.82
	5.92
	5.96

	W3: 
	7.88
	8.09
	10.64
	10.70
	5.68
	5.90

	W4: 
	7.38
	7.62
	10.10
	10.25
	5.58
	5.83

	W5: 
	9.08
	10.09
	13.78
	13.97
	5.99
	6.07

	W6: 
	5.29
	5.68
	8.01
	7.92
	4.59
	4.91

	SEm ±
	0.20
	0.21
	0.39
	0.41
	0.39
	0.47

	LSD (P=0.05)
	0.58
	  0.61
	1.12
	1.18
	NS
	NS

	Interaction (A × B)

	SEm ±
	0.35
	0.37
	0.67
	0.71
	0.68
	0.82

	LSD (P=0.05)
	NS
	NS
	NS
	2.04
	NS
	2.36


N1 - 100 % RDF, N2 -75 % RDF + Vermicompost 1.5 t ha-1, N3 - 50 % RDF + Vermicompost 3 t ha-1, W1 - Mesosulfuron-Methyl 3% + Iodosulfuron-methyl sodium 0.6% WG @12+2.4 g ha-1, W2 - Sulfosulfuron 75% + Metsulfuron-methy 5%WG @ 30+2 g ha-1, W3 - Metribuzion 70 % WP@ 175 g ha-1 + Clodinafop propargyl 15% WP@ 60 g ha-1, W4 - Pinoxaden 5.1 % EC @ 40 g ha-1 + 2, 4-D sodium salt 80% WP @ 500 g ha-1, W5 - Weed free, W6 - Weedy Check.

Table 4: Effect of Nutrient management and ready-mix herbicides on yield (kg ha-1) and weed control efficiency (%) of wheat.
	Treatment
	Grain yield (kg ha-1)
	Straw yield (kg ha-1)
	Weed control efficiency (%)

	
	2023-24
	2024-25
	2023-24
	2024-25
	2023-24
	2024-25

	Nutrient Management

	N1
	3930
	4020
	5616
	5705
	71.3
	72.7

	N2
	4117
	4218
	5781
	5890
	70.7
	70.7

	N3
	3776
	3908
	5462
	5612
	70.5
	71.1

	SEm ±
	51
	52
	76
	78
	-
	-

	LSD (P=0.05)
	147
	150
	218
	223
	-
	-

	W1
	3748
	3847
	5481
	5593
	78.3
	78.6

	W2
	4344
	4468
	5920
	6044
	83.3
	84.8

	W3
	4081
	4193
	5793
	5911
	82.5
	83.8

	W4
	3861
	3966
	5622
	5738
	80.8
	81.8

	W5
	4530
	4661
	6123
	6252
	100.0
	100.0

	W6
	3083
	3162
	4779
	4876
	0.0
	0.0

	SEm ±
	72
	74
	107
	110
	78.3
	78.6

	LSD (P=0.05)
	207
	212
	308
	315
	83.3
	84.8

	Interaction (A × B)

	SEm ±
	125
	128
	186
	190
	-
	-

	LSD (P=0.05)
	359
	367
	NS
	NS
	-
	-


N1 - 100 % RDF, N2 -75 % RDF + Vermicompost 1.5 t ha-1, N3 - 50 % RDF + Vermicompost 3 t ha-1, W1 - Mesosulfuron-Methyl 3% + Iodosulfuron-methyl sodium 0.6% WG @12+2.4 g ha-1, W2 - Sulfosulfuron 75% + Metsulfuron-methy 5%WG @ 30+2 g ha-1, W3 - Metribuzion 70 % WP@ 175 g ha-1 + Clodinafop propargyl 15% WP@ 60 g ha-1, W4 - Pinoxaden 5.1 % EC @ 40 g ha-1 + 2, 4-D sodium salt 80% WP @ 500 g ha-1, W5 - Weed free, W6 - Weedy Check.
Table 5: Interaction effect of nutrient management and ready-mix herbicides on yield (kg ha-1) at harvest of wheat.
	Factor N × W
	W1
	W2
	W3
	W4
	W5
	W6
	Mean

	
	2023-24
	2024-25
	2023-24
	2024-25
	2023-24
	2024-25
	2023-24
	2024-25
	2023-24
	2024-25
	2023-24
	2024-25
	2023-24
	2024-25

	N1
	3742.0
	3813.2
	4304.8
	4412.5
	4105.1
	4198.4
	3941.9
	4037.8
	4324.8
	4432.6
	3163.3
	3228.2
	3930.3
	4020.4

	N2
	3764.3
	3853.1
	4452.8
	4564.2
	4110.0
	4213.4
	4018.1
	4119.0
	5116.2
	5248.6
	3240.2
	3307.2
	4116.9
	4217.6

	N3
	3736.9
	3862.3
	4274.4
	4428.3
	4027.5
	4166.1
	3622.3
	3740.1
	4149.4
	4302.5
	2845.8
	2950.7
	3776.0
	3908.3

	Mean
	3747.7
	3842.8
	4344.0
	4468.3
	4080.9
	4192.6
	3860.8
	3965.6
	4530.1
	4661.2
	3083.1
	3162.0
	
	






