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Impact of Herbicides and Microbial Inoculants on Weed Infestation in Soybean (Glycine max L.)

ABSTRACT
A field experiment was conducted during the Kharif season of 2024–25 at the Research Farm, R. A. K. College of Agriculture, Sehore, Madhya Pradesh, to evaluate the impact of herbicides and microbial inoculants on weed dynamics in soybean. The experiment was laid out in a Split Plot Design with five main plot treatments of herbicides and four sub-plot treatments of microbial strains, replicated thrice. The predominant weed species were Echinochloa colona, Cyperus rotundas, Commelina benghalensis, and Digera arvensis. Results revealed that hand weeding at 20 and 40 DAS recorded the lowest weed density and maximum weed control efficiency (95.42%), followed closely by Diclosulam @ 26 g a.i. ha⁻¹ applied pre-emergence followed by Propaquizafop 2.5% + Imazethapyr 3.75% @ 2.0 L ha⁻¹ at 15–20 DAS. Among microbial treatments, combined inoculation of Bradyrhizobium daqingense + Bacillus aryabhattii reduced weed proliferation by improving crop competitiveness. The study concludes that integrated herbicide and microbial management strategies are effective in minimizing weed infestation, reducing competition stress, and promoting sustainable soybean cultivation.	Comment by munny chinyo: Write the scientific names in Italics
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1. INTRODUCTION
Soybean (Glycine max L.) is a globally important legume crop valued for its high-quality protein and oil content. In India, it occupies a prominent position in the oilseed and pulse sectors, contributing significantly to the agricultural economy and nutritional security. Despite its importance, soybean production is often constrained by biotic stresses, among which weed infestation is one of the most critical. Weeds compete with soybean plants for sunlight, nutrients, water, and space, leading to substantial yield losses, sometimes ranging between 30–60% depending on the intensity and type of weed flora present. 
India is the 4th largest producer of soybean in the world. During the current season, soybean acreage was up 6.7 percent to 10.84 million hectares from 10.16 million ha in the previous season. Madhya Pradesh is recognised as “Soya State” and has made significant contributions in all areas to the growth and extension of soybean farming. Weeds compete with crop for light, moisture and nutrients during critical period of crop weed competition. First 30 days after sowing of soybean is critical with their respect to weed-crop competition. Soybean is found very sensitive to early weed competition. Soybean being a rainy season crop is heavily infested with many grasses and broad leaf weeds (Kachroo et al., 2003; Sharma et al., 2016). Soybean suffers a lot from a number of weeds such as Trianthema portulacastrum, Digera arvensis, Digiteria sanguinalis, Echinochloa colona, Dactyloctenium aegyptium (Kewat, 1998) 	Comment by munny chinyo: Give reference for this data	Comment by munny chinyo: Give reference	Comment by munny chinyo: Write in italics
Combining pre-emergence and post-emergence herbicides is a common strategy to enhance weed control efficiency and manage diverse weed flora. Integrated weed management practices, involving a sequence of herbicide applications with different modes of action, can achieve WCE levels of over 90% and help prevent the development of herbicide-resistant weed populations (Nainwal et al., 2019). Additionally, incorporating cultural practices such as crop rotation, intercropping, and the use of cover crops can complement herbicide use and reduce the reliance on chemical weed control, promoting sustainable agriculture and minimizing environmental impacts.	Comment by munny chinyo: Write 2-3 lines about the herbicide used and properties of the specific microbial inoculants used in this experimental trial. Mention the role of microbial inoculants and whether the inoculants have synergistic or antagonistic interaction with this pre and post emergence herbicide
Therefore, this study was undertaken to evaluate the impact of herbicides and Microbial Inoculants on weed infestation in soybean (Glycine max L.). The research aimed to identify effective herbicide that could minimize weed competition, promote crop growth, and contribute to sustainable soybean cultivation under field conditions.
2. [bookmark: _Hlk211116859]MATERIALS AND METHODS
The field trial was conducted at the Research Farm, R.A.K. College of Agriculture, Sehore (Madhya Pradesh), during the Kharif season of 2024–25. The soil of the experimental site was clay loam, medium in fertility, with pH 7.2. The trial was laid out in a Split Plot Design with five herbicidal treatments in the main plots includes Diclosulam @ 26 g a.i. ha⁻¹ (PE), Diclosulam @ 26 g a.i. ha⁻¹ (PE) + Propaquizafop 2.5% + Imazethapyr 3.75% @ 2 L ha⁻¹ (PoE at 15–20 DAS), Propaquizafop 2.5% + Imazethapyr 3.75% @ 2 L ha⁻¹ (PoE at 15–20 DAS), Weedy check and Weed-free check (2 hand weedings at 20 and 40 DAS) and microbial inoculants in sub-plots, replicated three times. Soybean variety RVS-24 was sown at 45 × 5 cm spacing. Data were analyzed statistically using ANOVA at 5% significance level.	Comment by munny chinyo: Write in Italic	Comment by munny chinyo: Mention the name of microbial inoculants
2.1 Species wise 
       Weed counts (1 m-2). The monocot, dicot and total weed counts were taken at 15, 30 and 60 DAS. The weed counts were taken from the tagged spot of 1 m-2 in the randomly selected each net plot.  The spot was earmarked by iron quadrate having dimension of 0.50 m x 0.50 m length and width, respectively.
2.2 Weed dry weight (g)
          The dry weight of weed was recorded at 30 and 60 DAS by taking samples of weeds from an area of 1 m2 selected at random at two spots in each of the plots. These samples of weeds were kept in paper and dried in an oven at 80°C till their weight become constant. 
2.3 Weed control efficiency (%) 
          Weed control efficiency (WCE) indicates the effectiveness of a treatment in controlling weeds. It was worked out on the basis of the following formula-    

WCE =       [image: ]                            	Comment by munny chinyo: Write this formula manually. Don’t use images of formulas
2.4 Weed index
         The weed index was calculated by using the following formula-

WI =    [image: ]	Comment by munny chinyo: Write the formula manually. Don’t use images of formulas
3. RESULT 
3.1 Effect on weeds
3.1.1 Weed density (Species wise) at 15,30 & 60 DAS for 1 m2
         Weed density was recorded at 15, 30 and 60 day interval species wise (Echinochloa, Cyperus, Digera arvensis, Commelina benghalensis and Corchorus) and perform statistical analysis on the density of all of them.
3.1.1.1 Echinochloa density (1 m2)
	The data on density of Echinochloa spp. with their square root number presented in Table 1 and Fig.1 delineate that the effect of treatments was found significant with the application of different herbicides. Lowest density of Echinochloa was found in Pre-emergence: Diclosulum @ 26 ga.i/ha + post-emergence: Propaquizafop 2.5% + Imazethapyr 3.75% @ 2litre/ha (2.88) and the highest weed density of this weed found in weed free check (2 hand weeding 20 and 40 DAS (31.21) at 15 DAS in main plot. At 30 DAS the lowest weed density found in Weed-free check (2 hand weeding at 20 and 40 DAS) (1.92) and the highest weed density of echinochloa found in weedy check (23.03) in main plot. At 60 DAS the lowest density of Echinochloa spp. found in weed free check (0) and the highest weed density found in weedy check (20.64) in main plot. With respect of microbial strains application the Echinochloa spp. weed density found significant at all three stages of crop. Lowest weed density of Echinochloa spp. was observed in Bradyrhizobium daqingense @ 10 g/kg seed + Bacillus aryabhataii @ 10 g/kg seed (Consortia) at 15 DAS as well as 30 DAS 15.7 and 5.18 respectively and at 60 DAS lowest density found in Bacillus aryabhataii, (Zn & P-solubilizing bacteria) @ 10 g/kg seed (8.29) in sub plot. In interaction density of Echinochloa spp. was found significant.	Comment by munny chinyo: Check spelling	Comment by munny chinyo: Write in italics and with E capital	Comment by munny chinyo: Give scientific reason for the low density of E. colona species in microbial inoculants plot
3.1.1.2 Cyperus spp. density (1 m2)	Comment by munny chinyo: italic
	The data on density of Cyperus with their square root number presented in Table 2 and Fig. 2 delineate that the effect of treatments was found significant with the application of different herbicides. Lowest density of Cyperus was found in Pre-emergence: Diclosulum @ 26 ga.i/ha + post-emergence: Propaquizafop 2.5% + Imazethapyr 3.75% @ 2litre/ha (1.69) and the highest weed density of this weed found in weed free check (2 hand weeding 20 and 40 DAS (27.76) at 15 DAS in main plot. At 30 DAS the lowest weed density found in Weed-free check (2 hand weeding at 20 and 40 DAS) (3.05) and the highest weed density of Cyperus found in weedy check (25.99) in main plot. At 60 DAS the lowest density of Cyperus found in weed free check (0) and the highest weed density found in weedy check (29.20) in main plot. With respect of microbial strains application the Cyperus weed density found significant at all three stages of crop. Lowest weed density of Cyperus was observed in Bradyrhizobium daqingense @ 10 g/kg seed + Bacillus aryabhataii @ 10 g/kg seed (Consortia) 15, 30 and 60 DAS (14.15, 6.81 and 7.26) respectively in sub plot. In interaction density of Cyperus was found significant.   	Comment by munny chinyo: Write the scientific name in Italic	Comment by munny chinyo: Check spelling	Comment by munny chinyo: Write in Italic	Comment by munny chinyo: Write in Italic
3.1.1.3 Commelina benghalensis density (1 m2)
	The data on density of Commelina benghalensis with their square root number presented in Table 3 and Fig. 3 delineate that the effect of treatments was found significant with the application of different herbicides. Lowest density of Commelina benghalensis was found in Pre-emergence: Diclosulum @ 26 ga.i/ha + post-emergence: Propaquizafop 2.5% + Imazethapyr 3.75% @ 2litre/ha (0.93) and the highest weed density of this weed found in weedy check (21.44) at 15 DAS in main plot. At 30 DAS the lowest weed density found in Weed-free check (2 hand weeding at 20 and 40 DAS) (1.55) and the highest weed density of Commelina benghalensis found in weedy check (19) in main plot. At 60 DAS the lowest density of Commelina benghalensis found in weed free check (0) and the highest weed density found in weedy check (25.8) in main plot. With respect of microbial strains application the Commelina benghalensis weed density found significant at all three stages of crop. Lowest weed density of Commelina benghalensis was observed in Bradyrhizobium daqingense @ 10 g/kg seed+Bacillus aryabhataii @ 10 g/kg seed (Consortia) 15, 30 and 60 DAS (9.52, 5.6 and 7.62) respectively in sub plot. In interaction density of Commelina benghalensis was found significant.
3.1.1.4 Digera arvensis density (1 m2)	Comment by munny chinyo: Write in italic
	The data on density of Digera arvensis with their square root number presented in Table 4 and Fig. 4 delineate that the effect of treatments was found significant with the application of different herbicides. Lowest density of Digera arvensis was found in Pre-emergence: Diclosulum @ 26 ga.i/ha + post-emergence: Propaquizafop 2.5% + Imazethapyr 3.75% @ 2litre/ha (0.69) and the highest weed density of this weed found in weedy check (17.57) at 15 DAS in main plot. At 30 DAS the lowest weed density found in Weed-free check (2 hand weeding at 20 and 40 DAS) (1.75) and the highest weed density of Digera arvensis found in weedy check (19.72) in main plot. At 60 DAS the lowest density of Digera arvensis found in weed free check (0) and the highest weed density found in weedy check (21.44) in main plot. With respect of microbial strains application the Digera arvensis weed density found significant at all three stages of crop. Lowest weed density of Digera arvensis was observed in Bradyrhizobium daqingense  @ 10 g/kg seed + Bacillus aryabhataii @ 10 g/kg seed (Consortia) 15, 30 and 60 DAS (4.57, 5.82 and 9.69) respectively in sub plot. In interaction density of Digera arvensis was found non significant. 	Comment by munny chinyo: Write in Italic	Comment by munny chinyo: Write in Italic	Comment by munny chinyo: Write in Italic	Comment by munny chinyo: Write in Italic	Comment by munny chinyo: Write in Italic
3.1.1.5 Corchorus spp. density (1 m2)  
The data on density of Corchorus with their square root number presented in Table 5 and Fig. 5 delineate that the effect of treatments was found significant with the application of different herbicides. Lowest density of Corchorus was found in pre-emergence: Diclosulum @ 26 ga.i/ha + post-emergence: Propaquizafop 2.5% + Imazethapyr 3.75% @ 2litre/ha (0) and the highest weed density of this weed found in post-emergence (15-20 DAS): Propaquizafop 2.5% + Imazethapyr 3.75% @ 2.0 litre/ha (5.14) at 15 DAS in main plot. At 30 DAS the lowest weed density found in Weed-free check (2 hand weeding at 20 and 40 DAS) (0) and the highest weed density of Corchorus found in weedy check (5.66) in main plot. At 60 DAS the lowest density of Corchorus found in weed free check (0) and the highest weed density found in weedy check (6.16) in main plot. With respect of microbial strains application, the Corchorus weed density found significant at all three stages of crop. Lowest weed density of Corchorus was observed in Bradyrhizobium daqingense  @ 10 g/kg seed + Bacillus aryabhataii @ 10 g/kg seed (Consortia) 15, 30 and 60 DAS (1.51, 1.15 and 0.8) respectively in sub plot. In interaction density of Corchorus was found non significant
3.2 Weed biomass at 30 & 60 DAS for 1 m2
	The data on weed biomass with their square root number presented in table 6 and Fig. 6 delineate that the effect of treatments was found significant with the application of different herbicides. At 30 DAS the lowest weed biomass found in Weed-free check (2 hand weeding at 20 and 40 DAS) (2.98) and the highest weed biomass found in weedy check (31.83) in main plot. At 60 DAS the lowest weed biomass found in weed free check (0) and the highest weed biomass found in weedy check (37.84) in main plot. With respect of microbial strains application the weed biomass found significant at all three stages of crop. Lowest weed biomass was observed in Bradyrhizobium daqingense  @ 10 g/kg seed + Bacillus aryabhataii @ 10 g/kg seed (Consortia) 30 and 60 DAS (12.34 and 15.42) respectively in sub plot. In interaction weed biomass was found non significant.  
3.3 Weed control efficiency % at 30 & 60 DAS
The data on weed control efficiency presented in table 7 and Fig. 7 delineate that the effect of treatments was found significant with the application of different herbicides at both the stages of crop. At 30 DAS the highest weed control efficiency found in weed-free check (2 hand weeding at 20 and 40 DAS) (2 hand weeding at 20 and 40 DAS) (90.33). At 60 DAS the highest weed control efficiency found in weed-free check (2 hand weeding at 20 and 40 DAS) (95.42).With respect of microbial strains application the weed control efficiency found significant at both the stages of crop. Highest weed control efficiency was observed in Bradyrhizobium daqingense  @ 10 g/kg seed + Bacillus aryabhataii @ 10 g/kg seed (Consortia) 30 and 60 DAS (67.30 and 67.91) respectively in sub plot. In interaction weed control efficiency was found non significant.
3.4 Weed index (%)
The data on weed index presented in table 8 and Fig. 8 delineate that the effect of treatments was found significant with the application of different herbicides. As the data shown in table the highest weed index found in weedy check 30.94 and the lowest value of weed index observed in weed free check (2 hand weeding at 20 and 40 DAS)  in main plot. With respect to sub plot weed index found significant, lowest weed index value observed in Bradyrhizobium daqingense  @ 10 g/kg seed + Bacillus aryabhataii @ 10 g/kg seed (Consortia) 13.56. In interaction the value of weed index found non-significant.	Comment by munny chinyo: Write the value of weed index within bracket
4. DISCUSSION
Effect of Different Treatments on Weeds
       Soybean (Glycine max L. Merrill) is an important oilseed crop cultivated in several tropical and subtropical regions. However, sustainable soybean production is consistently challenged by weeds, which cause both quantitative and qualitative losses in yield. Weeds compete with crop plants for essential resources such as moisture, nutrients, and space, thereby limiting the crop’s ability to reach its full yield potential. Weed competition accounts for approximately 45% of total agricultural losses. The early stages of soybean growth are particularly vulnerable to weed infestation, which can lead to substantial yield reductions. Prachand et al. (2015) reported that heavy weed infestation during the early growth stages of soybean can result in a 60% reduction in seed yield.	Comment by munny chinyo: Italic
Dominant Weed Flora
         The results indicate that monocot weeds contributed 84.88% of the total weed intensity at 15 days after application (DAA). Among them, Echinochloa colona (Link.) was the most dominant, accounting for 33.25% of total monocot weed infestation, followed by Cyperus rotundus (23.17%) and Commelina benghalensis (22.46%). As time progressed, the dominance of monocot weeds remained high, with monocot weed intensity at 30 and 60 DAA recorded at 61.35% and 66.06%, respectively. The presence of  Echinochloa colona as a dominant weed in soybean fields has also been observed by Chandel and Vyas (2017). Additional studies by Mandloi et al., (2000), Bhattacharya et al., (2004), Jha and Soni (2013), and Nainwal et al., (2010) further confirm the presence of monocot weeds in soybean cultivation.	Comment by munny chinyo: Write in Italic	Comment by munny chinyo: Write in Italic	Comment by munny chinyo: Write in iTALIC	Comment by munny chinyo: Write in Italic
         On the other hand, dicot weeds contributed 33.94% of total weed intensity at 30 DAA. Among them, Digera arvensis was the most dominant, accounting for 14.42% of the total weed population. Other major dicot weeds included Acalypha indica (7.22%), Phyllanthus niruri (5.85%), and Corchorus acutangulus (4.45%) at 30 DAA. The presence of Digera arvensis in soybean fields has been previously reported by Bhattacharya et al., (2004), Singh and Jolly (2004), and Singh and Kumar (2008).	Comment by munny chinyo: Write in Italic	Comment by munny chinyo: Write the scientific name in Italic
Effectiveness of Different Treatments on Weed Density
         The efficacy of different treatments in controlling total monocot weeds was significant. The most effective treatment was Pre-emergence: Diclosulum @ 26 ga.i/ha + post-emergence: Propaquizafop 2.5% + Imazethapyr 3.75% @ 2litre/ha, followed by Post-emergence (15-20 DAS): Propaquizafop 2.5% + Imazethapyr 3.75% @ 2.0 litre/ha and Pre-emergence: Diclosulum @ 26g a.i/ha. In contrast, the highest weed infestation was recorded in untreated (weedy check) plots.	Comment by munny chinyo: Check spelling
           For dicot weed control, hand weeding proved to be the most effective method. Among herbicides, Pre-emergence: Diclosulum @ 26 ga.i/ha + post-emergence: Propaquizafop 2.5% + Imazethapyr 3.75% @ 2litre/ha provided the best control of dicot weeds, followed by Post-emergence (15-20 DAS): Propaquizafop 2.5% + Imazethapyr 3.75% @ 2.0 litre/ha and Pre-emergence: Diclosulum @ 26g a.i/ha at 15, 30, and 60 DAA. These treatments were significantly better than other weed control treatments in reducing dicot weed density. In fields dominated by dicot weeds, the use of Diclosulam at the prescribed levels may be a better alternative for weed management, as reported by Billore et al., (2010). Similarly, Malik et al., (2006) recommended Imazethapyr for effective dicot weed control.
Mechanism of Herbicide Action
         The application of Pre-emergence: Diclosulum @ 26 ga.i/ha + post-emergence: Propaquizafop 2.5% + Imazethapyr 3.75% @ 2litre/ha was found to be significant at all growth stages in controlling both monocot and dicot weeds. The herbicides tested in this study exhibited specific action in suppressing the weed population of various species. The lethal effect of pre-emergence herbicides was primarily due to their contact and systemic action through the treated soil zone, effectively killing germinated weed seeds or inhibiting the growth of young weed seedlings. These findings align with the observations of Billore et al., (2010).	Comment by munny chinyo: Add more discussion on this aspect
Dry Weight of Weeds
Weed dry matter is a more accurate indicator of competition than weed count, as it directly measures the amount of growth-related resources consumed by weeds and helps assess the competitive pressure exerted on the crop. The highest dry weight of monocot and dicot weeds was recorded in untreated or weedy check plots, while it significantly decreased with hand weeding and the application of different herbicides at various rates. The total weed dry weight was nearly zero in hand-weeded plots and lowest with the application of Pre-emergence: Diclosulum @ 26 ga.i/ha + post-emergence: Propaquizafop 2.5% + Imazethapyr 3.75% @ 2litre/ha and Post-emergence (15-20 DAS): Propaquizafop 2.5% + Imazethapyr 3.75% @ 2.0 litre/ha Conversely, the dry weight of weeds was significantly higher in the weedy check plots. The effectiveness of Diclosulam in reducing weed dry weight has also been reported by Patel et al., (2019).
Effect on Density of Individual Weeds
Echinocloa colona L. had 35.25% weed intensity at 15 DAA and was present throughout the crop season, with a significantly higher population in untreated plots. Application of Pre-emergence:Diclosulum @26 ga.i/ha+post-emergence: Propaquizafop 2.5%+Imazethapyr 3.75% @ 2litre/ha recorded the minimum population at 15 DAA. Hand weeding was effective at 30 and 60 DAA. Cyperus rotundus had 24.17% of the total weed spectrum at 15 DAA. The lowest population of this weed was observed in plots treated with Diclosulum @ 26 ga.i/ha + post-emergence: Propaquizafop 2.5% + Imazethapyr 3.75% @ 2litre/ha, followed by Pre-emergence: Diclosulum @ 26 ga.i/ha + post-emergence: Propaquizafop 2.5% + Imazethapyr 3.75% @ 2litre/ha. Commelina benghalensis had 23.46% share in the total weed spectrum at 15 DAA. The lowest population was recorded Diclosulum @ 26 ga.i/ha + post-emergence: Propaquizafop 2.5% + Imazethapyr 3.75% @ 2litre/ha, while hand weeding was effective at 30 and 60 DAA in controlling this weed. Digera arvensis had 14.10% share in the total weed spectrum. The significantly lowest population was recorded under Pre-emergence: Diclosulum @ 26 ga.i/ha + post-emergence: Propaquizafop 2.5% + Imazethapyr 3.75% @ 2litre/ha, Pre-emergence: Diclosulum @26 ga.i/ha + post-emergence: Propaquizafop 2.5% + Imazethapyr 3.75% @ 2litre/ha completely eliminated this weed at 15 DAA. At 30 and 60 DAA, hand weeding gave the lowest weed count compared to other treatments. The highest weed population of this species was observed in untreated weedy check plots at all stages (15, 30 and 60 DAA).	Comment by munny chinyo: Write scientific name in Italic
Weed Control Efficiency (WCE)
The highest weed control efficiency (WCE) was recorded with the hand weeding, achieving 90.33%, 90.42% at 30, 60 DAA, respectively. This was followed by Post-emergence (15-20 DAS): Propaquizafop 2.5% + Imazethapyr 3.75% @ 2.0 litre/ha, which achieved 87.74%, 81.43% at 30 and 60 DAA. At 42 DAA, outperforming all herbicide treatments. The high WCE indicates that these herbicides are selective and effectively penetrate the germinating seedlings of weeds (both monocot and dicot) through the hypocotyls and roots, disrupting their development. Among the herbicides, Post-emergence (15-20 DAS): Propaquizafop 2.5% + Imazethapyr 3.75% @ 2.0 litre/ha was found to be more effective in increasing weed control efficiency compared to Pre-emergence: Diclosulum @ 26g a.i/ha. The effectiveness of Diclosulam for weed control was also reported by Singh et al., (2009).
5. CONCLUSION
Integrated use of herbicides with microbial inoculants was highly effective in reducing weed infestation in soybean. While hand weeding ensured maximum weed control, it was labor-intensive. Hand weeding at 20 and 40 DAS recorded the lowest weed density and maximum weed control efficiency (95.42%), followed closely by Diclosulam @ 26 g a.i. ha⁻¹ applied pre-emergence followed by Propaquizafop 2.5% + Imazethapyr 3.75% @ 2.0 L ha⁻¹ at 15–20 DAS. Among microbial treatments, combined inoculation of Bradyrhizobium daqingense + Bacillus aryabhattii reduced weed proliferation by improving crop competitiveness. The study concludes that integrated herbicide and microbial management strategies i.e., Diclosulam PE fb Propaquizafop + Imazethapyr PoE combined with microbial consortia provided sustainable weed management, balancing weed suppression, crop growth, and resource use efficiency.	Comment by munny chinyo: Italic
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Table 1 Effect of different treatment on Echinochloa spp. density m2
	S.No.
	TREATMENT
	Echinochloa  spp.

	
	
	15 DAS
	30
DAS
	60 DAS

	 
	Main Plot :- Herbicides
	 
	 
	 

	1
	Pre-emergence: Diclosulum @ 26g a.i/ha
	4.36
	7.33
	13.89

	
	
	(2.2)
	(2.8)
	(3.79)

	2
	Pre-emergence: Diclosulum @ 26 ga.i/ha + post-emergence: Propaquizafop 2.5% + Imazethapyr 3.75% @ 2litre/ha
	2.88
	3.97
	4.2

	
	
	(1.83)
	(2.11)
	(2.17)

	3
	Post-emergence (15-20 DAS): Propaquizafop 2.5% + Imazethapyr 3.75% @ 2.0 litre/ha
	29.26
	1.89
	8.72

	
	
	(5.45)
	(1.54)
	(3.04)

	4
	Weedy check 
	29.1
	23.03
	20.64

	
	
	(5.44)
	(4.85)
	(4.6)

	5
	Weed-free check (2 hand weeding at 20 and 40 DAS)
	31.21
	1.92
	0

	
	
	(5.63)
	(1.56)
	(0.71)

	 
	SEm±
	1.15
	0.946
	0.795

	 
	CD at 5%
	3.75
	3.086
	2.592

	 
	Sub Plot:- Microbial strains
	
	
	

	1
	Bradyrhizobium daqingense (Rhizobial strain) @ 10 g/kg seed
	19.57
	7.91
	10.13

	
	 
	(4.48)
	(2.9)
	(3.26)

	2
	Bacillus aryabhataii,  (Zn & P-solubilizing bacteria) @ 10 g/kg see
	18.62
	6.8
	8.29

	
	 
	(4.37)
	(2.7)
	(2.96)

	3
	Bradyrhizobium daqingense  @ 10 g/kg seed + Bacillus aryabhataii @ 10 g/kg seed (Consortia)
	15.70
	5.18
	9.55

	
	
	(4.02)
	(2.38)
	(3.17)

	4
	Uninoculated
	23.56
	10.63
	9.98

	
	
	(4.9)
	(3.34)
	(3.24)

	 
	SEm±
	0.52
	0.42
	0.35

	 
	CD at 5%
	1.51
	1.23
	1.02

	 
	Interaction
	
	
	

	 
	SEm±
	1.17
	0.96
	0.79

	 
	CD at 5%
	3.38
	2.77
	2.28


Note:- Figures in parenthesis are  + 0.5 transformed values
Table 2 Effect of different treatment on Cyperus density 1 m2
	S.No.
	TREATMENT
	Cyperus spp.

	
	
	15 DAS
	30 DAS
	60 DAS

	 
	Main Plot :- Herbicides
	 
	 
	 

	1
	Pre-emergence: Diclosulum @ 26g a.i/ha
	3.05
	13.33
	11.94

	
	
	(1.88)
	(3.72)
	(3.53)

	2
	Pre-emergence: Diclosulum @ 26 ga.i/ha + post-emergence: Propaquizafop 2.5% + Imazethapyr 3.75% @ 2litre/ha
	1.69
	2.41
	4.19

	
	
	(1.48)
	(1.71)
	(2.17)

	3
	Post-emergence (15-20 DAS): Propaquizafop 2.5% + Imazethapyr 3.75% @ 2.0 litre/ha
	25.19
	2.22
	3.43

	
	
	(5.07)
	(1.65)
	(1.98)

	4
	Weedy check
	25.24
	25.99
	29.2

	
	
	(5.07)
	(5.15)
	(5.45)

	5
	Weed-free check (2 hand weeding at 20 and 40 DAS)
	27.76
	3.05
	0 

	
	
	(5.07)
	(1.88)
	(0.71)

	 
	SEm±
	0.82
	1.02
	1.1

	 
	CD at 5%
	2.67
	3.36
	3.6

	 
	Sub Plot:- Microbial strains
	 
	 
	 

	1
	Bradyrhizobium daqingense (Rhizobial strain) @ 10 g/kg seed
	16.78
	9.68
	10.04

	 
	 
	(4.15)
	(3.19)
	(3.25)

	2
	Bacillus aryabhataii,  (Zn & P-solubilizing bacteria) @ 10 g/kg seed
	16.12
	8.61
	9.15

	 
	 
	(4.07)
	(3.01)
	(3.11)

	3
	Bradyrhizobium daqingense  @ 10 g/kg seed + Bacillus aryabhataii @ 10 g/kg seed (Consortia)
	14.15
	6.81
	7.26

	
	
	(3.82)
	(2.7)
	(2.79)

	4
	Uninoculated
	19.28
	12.48
	12.57

	
	
	(4.44)
	(3.6)
	(3.61)

	 
	SEm±
	0.43
	0.46
	0.41

	 
	CD at 5%
	1.26
	1.32
	1.18

	 
	Interaction
	 
	 
	 

	 
	SEm±
	0.97
	1.02
	0.91

	 
	CD at 5%
	2.81
	2.94
	2.63


   Note:- Figures in parenthesis are  + 0.5 transformed values.
   


Table 3 Effect of different treatment on Commelina benghalensis density (1m2 ) 
	S.No.
	TREATMENT
	Commelina benghalensis

	
	
	15 DAS
	30 DAS
	60 DAS

	 
	Main Plot :- Herbicides
	 
	 
	 

	1
	Pre-emergence: Diclosulum @ 26g a.i/ha
	2.133
	11.77
	13.05

	
	
	(1.62)
	(3.5)
	(3.68)

	2
	Pre-emergence: Diclosulum @ 26 ga.i/ha + post-emergence: Propaquizafop 2.5% + Imazethapyr 3.75% @ 2litre/ha
	0.93
	2.55
	5

	
	
	(1.2)
	(1.75)
	(2.34)

	
	
	 
	 
	 

	3
	Post-emergence (15-20 DAS): Propaquizafop 2.5% + Imazethapyr 3.75% @ 2.0 litre/ha
	17.85
	2.22
	3.41

	
	
	(4.28)
	(1.65)
	(1.98)

	4
	Weedy check
	21.44
	19
	25.8

	
	
	(4.68)
	(4.42)
	(5.13)

	5
	Weed-free check (2 hand weeding at 20 and 40 DAS)
	14.41
	1.55
	0

	
	
	(3.86)
	(1.43)
	(0.71)

	 
	SEm±
	0.47
	0.91
	0.87

	 
	CD at 5%
	1.53
	2.98
	2.84

	 
	Sub Plot:- Microbial strains
	 
	 
	 

	1
	Bradyrhizobium daqingense (Rhizobial strain) @ 10 g/kg seed
	11.7
	7.69
	9.91

	
	
	(3.49)
	(2.86)
	(3.23)

	2
	Bacillus aryabhataii,  (Zn & P-solubilizing bacteria) @ 10 g/kg seed
	11.17
	6.37
	8.62

	
	
	(3.42)
	(2.62)
	(3.02)

	3
	Bradyrhizobium daqingense  @ 10 g/kg seed + Bacillus aryabhataii @ 10 g/kg seed (Consortia)
	9.52
	5.6
	7.62

	
	
	(3.17)
	(2.47)
	(2.85)

	4
	Uninoculated
	13.01
	10.02
	11.66

	
	
	(3.68)
	(3.24)
	(3.49)

	 
	SEm±
	0.26
	0.42
	0.4

	 
	CD at 5%
	0.75
	1.22
	1.15

	 
	Interaction
	 
	 
	 

	 
	SEm±
	0.58
	0.94
	0.89

	 
	CD at 5%
	1.68
	2.73
	2.58


Note:- Figures in parenthesis are  + 0.5 transformed values
Table 4 Effect of different treatments on density on Digera arvensis (1 m2) 
	S.No.
	TREATMENT
	Digera arvensis

	
	
	15 DAS
	30 DAS
	60 DAS

	 
	Main Plot :- Herbicides
	 
	 
	 

	1
	Pre-emergence: Diclosulum @ 26g a.i/ha
	0.91
	11.16
	19.83

	
	
	(1.19)
	(3.42)
	(4.51)

	2
	Pre-emergence: Diclosulum @ 26 ga.i/ha + post-emergence: Propaquizafop 2.5% + Imazethapyr 3.75% @ 2litre/ha
	0.69
	5.05
	9.97

	
	
	(1.09)
	(2.36)
	(3.24)

	3
	Post-emergence (15-20 DAS): Propaquizafop 2.5% + Imazethapyr 3.75% @ 2.0 litre/ha
	5.41
	3.88
	7

	
	
	(2.43)
	(2.09)
	(2.74)

	4
	Weedy check
	17.57
	19.72
	21.44

	
	
	(4.25)
	(4.50)
	(4.68)

	5
	Weed-free check (2 hand weeding at 20 and 40 DAS)
	7
	1.75
	0

	
	
	(2.74)
	(1.50)
	(0.71)

	 
	SEm±
	0.696
	0.705
	0.822

	 
	CD at 5%
	2.27
	2.299
	2.679

	 
	Sub Plot:- Microbial strains
	 
	 
	 

	1
	Bradyrhizobium daqingense (Rhizobial strain) @ 10 g/kg seed
	7.086
	9.11
	12.49

	
	
	(2.75)
	(3.1)
	(3.6)

	2
	Bacillus aryabhataii,  (Zn & P-solubilizing bacteria) @ 10 g/kg see
	5.77
	7.5
	11.06

	
	
	(2.5)
	(2.83)
	(3.4)

	3
	Bradyrhizobium daqingense  @ 10 g/kg seed + Bacillus aryabhataii @ 10 g/kg seed (Consortia)
	4.57
	5.82
	9.69

	
	
	(2.25)
	(2.51) 
	(3.19)

	4
	Uninoculated
	7.84
	10.82
	13.35

	
	
	(2.89)
	(3.36) 
	(3.72)

	 
	SEm±
	0.39
	0.448
	0.359

	 
	CD at 5%
	1.134
	1.296
	1.037

	 
	Interaction
	 
	 
	 

	 
	SEm±
	0.878
	1.003
	0.802

	 
	CD at 5%
	2.536
	NS
	NS



Table 5 Effect of different treatments on density on Corchorus spp. (1 m2)
	S.No.
	TREATMENT
	Corchorus  Spp.

	
	
	15 DAS
	30 DAS
	60 DAS

	 
	Main Plot :- Herbicides
	 
	 
	 

	1
	Pre-emergence: Diclosulum @ 26g a.i/ha
	0
	3
	1.64

	
	
	(0.71)
	(1.87)
	(1.46)

	2
	Pre-emergence: Diclosulum @ 26 ga.i/ha + post-emergence: Propaquizafop 2.5% + Imazethapyr 3.75% @ 2litre/ha
	0
	0.78
	0.94

	
	
	(0.71)
	(1.13)
	(1.2)

	3
	Post-emergence (15-20 DAS): Propaquizafop 2.5% + Imazethapyr 3.75% @ 2.0 litre/ha
	5.14
	0
	0.78

	
	
	(2.37)
	(0.71)
	(1.13)

	4
	Weedy check
	4.64
	5.66
	6.16

	
	
	(2.27)
	(2.48)
	(2.58)

	5
	Weed-free check (2 hand weeding at 20 and 40 DAS)
	3.9
	0
	0

	
	
	(2.1)
	(0.71)
	(0.71)

	 
	SEm±
	0.637
	0.608
	0.376

	 
	CD at 5%
	2.076
	1.981
	1.225

	 
	Sub Plot:- Microbial strains

	1
	Bradyrhizobium daqingense (Rhizobial strain) @ 10 g/kg seed
	3.25
	2.22
	2.35

	
	
	(1.94)
	(1.65)
	(1.69)

	2
	Bacillus aryabhataii,  (Zn & P-solubilizing bacteria) @ 10 g/kg seed
	2.4
	1.78
	1.49

	
	
	(1.7)
	(1.51)
	(1.41)

	3
	Bradyrhizobium daqingense  @ 10 g/kg seed + Bacillus aryabhataii @ 10 g/kg seed (Consortia)
	1.51
	1.15
	0.8

	
	
	(1.42)
	(1.29)
	(1.14)

	4
	Uninoculated
	3.78
	2.4
	2.97

	
	
	(2.07)
	(1.7)
	(1.86)

	 
	SEm±
	0.2
	0.16
	0.14

	 
	CD at 5%
	0.583
	0.463
	0.415

	 
	Interaction
	
	
	

	 
	SEm±
	0.451
	0.358
	0.321

	 
	CD at 5%
	NS
	NS
	NS




Table 6 Effect of different treatments on Weed biomass (g) at 30 & 60 DAS for 1 m2
	S.No.
	TREATMENT
	Weed biomass(g)

	
	
	30 DAS
	 60 DAS

	 
	Main Plot :- Herbicides
	 
	 

	1
	Pre-emergence: Diclosulum @ 26g a.i/ha
	19.25
	25.04

	2
	Pre-emergence: Diclosulum @ 26 ga.i/ha + post-emergence: Propaquizafop 2.5% + Imazethapyr 3.75% @ 2litre/ha
	4.23

	8.89


	3
	Post-emergence (15-20 DAS): Propaquizafop 2.5% + Imazethapyr 3.75% @ 2.0 litre/ha
	3.69
	6.78

	4
	Weedy check
	31.83
	37.34

	5
	Weed-free check (2 hand weeding at 20 and 40 DAS)
	2.98
	0

	 
	SEm±
	0.098
	0.277

	  
	CD at 5%
	0.318
	0.905

	 
	Sub Plot:- Microbial strains
	
	

	1
	Bradyrhizobium daqingense (Rhizobial strain) @ 10 g/kg seed
	12.4
	15.66

	2
	Bacillus aryabhataii,  (Zn & P-solubilizing bacteria) @ 10 g/kg see
	12.36
	15.57

	3
	Bradyrhizobium daqingense  @ 10 g/kg seed + Bacillus aryabhataii @ 10 g/kg seed (Consortia)
	12.34
	15.42

	4
	Uninoculated
	12.48
	15.78

	 
	SEm±
	0.025
	0.0373

	 
	CD at 5%
	0.073
	0.1079

	 
	Interaction
	
	

	 
	SEm±
	0.056
	0.0835

	 
	CD at 5%
	NS
	NS










Table 7 Effect of different treatments on Weed control efficiency % at 30 & 60 DAS
	S.No.
	TREATMENT
	Weed control efficiency %

	
	
	30 DAS
	60 DAS

	 
	Main Plot :- Herbicides
	 
	 

	1
	Pre-emergence: Diclosulum @ 26g a.i/ha
	56.54
	61.06

	2
	Pre-emergence: Diclosulum @ 26 ga.i/ha + post-emergence: Propaquizafop 2.5% + Imazethapyr 3.75% @ 2litre/ha
	86.38
	83.63

	3
	Post-emergence (15-20 DAS): Propaquizafop 2.5% + Imazethapyr 3.75% @ 2.0 litre/ha
	87.74
	81.43

	4
	Weedy check
	0
	0

	5
	Weed-free check (2 hand weeding at 20 and 40 DAS)
	90.33
	95.42

	 
	SEm±
	2.994
	2.889

	 
	CD at 5%
	9.765
	9.422

	 
	Sub Plot:- Microbial strains
	 
	 

	1
	Bradyrhizobium daqingense (Rhizobial strain) @ 10 g/kg seed
	62.63
	63.07

	2
	Bacillus aryabhataii,  (Zn & P-solubilizing bacteria) @ 10 g/kg see
	63.95
	64.78

	3
	Bradyrhizobium daqingense  @ 10 g/kg seed + Bacillus aryabhataii @ 10 g/kg seed (Consortia)
	67.3
	67.91

	4
	Uninoculated
	62.36
	61.86

	 
	SEm±
	0.986
	0.8142

	 
	CD at 5%
	2.849
	2.351

	 
	Interaction
	 
	 

	 
	SEm±
	2.206
	1.82

	 
	CD at 5%
	NS
	NS




Table 8 Effect of different treatments on weed index (%)
	S.No.
	TREATMENT
	WEED INDEX (%)

	 
	Main Plot :- Herbicides
	 

	1
	Pre-emergence: Diclosulum @ 26g a.i/ha
	18.22

	2
	Pre-emergence: Diclosulum @ 26 ga.i/ha + post-emergence: Propaquizafop 2.5% + Imazethapyr 3.75% @ 2litre/ha
	6.80

	3
	Post-emergence (15-20 DAS): Propaquizafop 2.5% + Imazethapyr 3.75% @ 2.0 litre/ha
	12.37

	4
	Weedy check
	30.94

	5
	Weed-free check (2 hand weeding at 20 and 40 DAS)
	0

	 
	SEm±
	0.043

	 
	CD at 5%
	0.143

	 
	Sub Plot:- Microbial strains
	

	1
	Bradyrhizobium daqingense (Rhizobial strain) @ 10 g/kg seed
	13.91

	2
	Bacillus aryabhataii,  (Zn & P-solubilizing bacteria) @ 10 g/kg see
	13.60

	3
	Bradyrhizobium daqingense  @ 10 g/kg seed + Bacillus aryabhataii @ 10 g/kg seed (Consortia)
	13.56

	4
	Uninoculated
	13.58

	 
	SEm±
	0.055

	 
	CD at 5%
	0.159

	 
	Interaction
	

	 
	SEm±
	0.123467

	
	
	

	 
	CD at 5%
	NS

































Fig.1 Effect of different treatments on density of Echinochloa (1 m2)
15 DAS	Pre: Diclosulum @ 26g a.i/ha	Pre: Diclosulum @ 26 ga.i/ha + post: Propaquizafop 2.5% + Imazethapyr 3.75% @ 2litre/ha	Post: (15-20 DAS): Propaquizafop 2.5% + Imazethapyr 3.75% @ 2.0 litre/ha	Weedy check	Weed-free check (2 hand weeding at 20 and 40 DAS)	Brad. daqingense @ 10 g/kg seed	B. aryabhataii @ 10 g/kg see	Brad. daqingense  @ 10 g/kg seed + B. aryabhataii @ 10 g/kg seed (Consortia)	Uninoculated	4.3600000000000003	2.88	29.26	29.1	31.21	19.57	18.62	15.705	23.56	30 DAS	Pre: Diclosulum @ 26g a.i/ha	Pre: Diclosulum @ 26 ga.i/ha + post: Propaquizafop 2.5% + Imazethapyr 3.75% @ 2litre/ha	Post: (15-20 DAS): Propaquizafop 2.5% + Imazethapyr 3.75% @ 2.0 litre/ha	Weedy check	Weed-free check (2 hand weeding at 20 and 40 DAS)	Brad. daqingense @ 10 g/kg seed	B. aryabhataii @ 10 g/kg see	Brad. daqingense  @ 10 g/kg seed + B. aryabhataii @ 10 g/kg seed (Consortia)	Uninoculated	7.33	3.97	1.89	23.03	1.92	7.91	6.8	5.18	10.63	60 DAS	Pre: Diclosulum @ 26g a.i/ha	Pre: Diclosulum @ 26 ga.i/ha + post: Propaquizafop 2.5% + Imazethapyr 3.75% @ 2litre/ha	Post: (15-20 DAS): Propaquizafop 2.5% + Imazethapyr 3.75% @ 2.0 litre/ha	Weedy check	Weed-free check (2 hand weeding at 20 and 40 DAS)	Brad. daqingense @ 10 g/kg seed	B. aryabhataii @ 10 g/kg see	Brad. daqingense  @ 10 g/kg seed + B. aryabhataii @ 10 g/kg seed (Consortia)	Uninoculated	13.89	4.2	8.7200000000000006	20.64	0	10.130000000000001	8.2899999999999991	9.5500000000000007	9.98	TREATMENT

Weed density in 1 m2



Fig.2 Effect of different treatments on density of Cyperus spp. (1 m2)
15 DAS	Pre: Diclosulum @ 26g a.i/ha	Pre: Diclosulum @ 26 ga.i/ha + post: Propaquizafop 2.5% + Imazethapyr 3.75% @ 2litre/ha	Post: (15-20 DAS): Propaquizafop 2.5% + Imazethapyr 3.75% @ 2.0 litre/ha	Weedy check	Weed-free check (2 hand weeding at 20 and 40 DAS)	Brad. daqingense @ 10 g/kg seed	B. aryabhataii @ 10 g/kg see	Brad. daqingense  @ 10 g/kg seed + B. aryabhataii @ 10 g/kg seed (Consortia)	Uninoculated	3.05	1.6900000000000099	25.19	25.24	27.76	16.78	16.12	14.15	19.28	30 DAS	Pre: Diclosulum @ 26g a.i/ha	Pre: Diclosulum @ 26 ga.i/ha + post: Propaquizafop 2.5% + Imazethapyr 3.75% @ 2litre/ha	Post: (15-20 DAS): Propaquizafop 2.5% + Imazethapyr 3.75% @ 2.0 litre/ha	Weedy check	Weed-free check (2 hand weeding at 20 and 40 DAS)	Brad. daqingense @ 10 g/kg seed	B. aryabhataii @ 10 g/kg see	Brad. daqingense  @ 10 g/kg seed + B. aryabhataii @ 10 g/kg seed (Consortia)	Uninoculated	13.33	2.41	2.2200000000000002	25.99	3.05	9.68	8.61	6.81	12.48	60 DAS	Pre: Diclosulum @ 26g a.i/ha	Pre: Diclosulum @ 26 ga.i/ha + post: Propaquizafop 2.5% + Imazethapyr 3.75% @ 2litre/ha	Post: (15-20 DAS): Propaquizafop 2.5% + Imazethapyr 3.75% @ 2.0 litre/ha	Weedy check	Weed-free check (2 hand weeding at 20 and 40 DAS)	Brad. daqingense @ 10 g/kg seed	B. aryabhataii @ 10 g/kg see	Brad. daqingense  @ 10 g/kg seed + B. aryabhataii @ 10 g/kg seed (Consortia)	Uninoculated	11.94	4.1900000000000004	3.43	29.2	0	10.039999999999999	9.15	7.26	12.57	TREATMENT

Weed density in 1 m2



Fig.3 Effect of different treatments on density of Commelina (1 m2)
15 DAS	Pre: Diclosulum @ 26g a.i/ha	Pre: Diclosulum @ 26 ga.i/ha + post: Propaquizafop 2.5% + Imazethapyr 3.75% @ 2litre/ha	Post: (15-20 DAS): Propaquizafop 2.5% + Imazethapyr 3.75% @ 2.0 litre/ha	Weedy check	Weed-free check (2 hand weeding at 20 and 40 DAS)	Brad. daqingense @ 10 g/kg seed	B. aryabhataii @ 10 g/kg see	Brad. daqingense  @ 10 g/kg seed + B. aryabhataii @ 10 g/kg seed (Consortia)	Uninoculated	2.133	0.93	17.850000000000001	21.44	14.41	11.7	11.17	9.52	13.01	30 DAS	Pre: Diclosulum @ 26g a.i/ha	Pre: Diclosulum @ 26 ga.i/ha + post: Propaquizafop 2.5% + Imazethapyr 3.75% @ 2litre/ha	Post: (15-20 DAS): Propaquizafop 2.5% + Imazethapyr 3.75% @ 2.0 litre/ha	Weedy check	Weed-free check (2 hand weeding at 20 and 40 DAS)	Brad. daqingense @ 10 g/kg seed	B. aryabhataii @ 10 g/kg see	Brad. daqingense  @ 10 g/kg seed + B. aryabhataii @ 10 g/kg seed (Consortia)	Uninoculated	11.77	2.5499999999999998	2.2200000000000002	19	1.55	7.69	6.37	5.6	10.02	60 DAS	Pre: Diclosulum @ 26g a.i/ha	Pre: Diclosulum @ 26 ga.i/ha + post: Propaquizafop 2.5% + Imazethapyr 3.75% @ 2litre/ha	Post: (15-20 DAS): Propaquizafop 2.5% + Imazethapyr 3.75% @ 2.0 litre/ha	Weedy check	Weed-free check (2 hand weeding at 20 and 40 DAS)	Brad. daqingense @ 10 g/kg seed	B. aryabhataii @ 10 g/kg see	Brad. daqingense  @ 10 g/kg seed + B. aryabhataii @ 10 g/kg seed (Consortia)	Uninoculated	13.05	5	3.41	25.8	0	9.91	8.6199999999999992	7.62	11.66	TREATMENT

Weed density in 1 m2



Fig.4 Effect of different treatments on density of Digera (1 m2)
15 DAS	Pre: Diclosulum @ 26g a.i/ha	Pre: Diclosulum @ 26 ga.i/ha + post: Propaquizafop 2.5% + Imazethapyr 3.75% @ 2litre/ha	Post: (15-20 DAS): Propaquizafop 2.5% + Imazethapyr 3.75% @ 2.0 litre/ha	Weedy check	Weed-free check (2 hand weeding at 20 and 40 DAS)	Brad. daqingense @ 10 g/kg seed	B. aryabhataii @ 10 g/kg see	Brad. daqingense  @ 10 g/kg seed + B. aryabhataii @ 10 g/kg seed (Consortia)	Uninoculated	0.91	0.69000000000000095	5.41	17.57	7	7.08	5.77	4.57	7.84	30 DAS	Pre: Diclosulum @ 26g a.i/ha	Pre: Diclosulum @ 26 ga.i/ha + post: Propaquizafop 2.5% + Imazethapyr 3.75% @ 2litre/ha	Post: (15-20 DAS): Propaquizafop 2.5% + Imazethapyr 3.75% @ 2.0 litre/ha	Weedy check	Weed-free check (2 hand weeding at 20 and 40 DAS)	Brad. daqingense @ 10 g/kg seed	B. aryabhataii @ 10 g/kg see	Brad. daqingense  @ 10 g/kg seed + B. aryabhataii @ 10 g/kg seed (Consortia)	Uninoculated	11.16	5.05	3.88	19.72	1.75	9.11	7.5	5.82	10.82	60 DAS	Pre: Diclosulum @ 26g a.i/ha	Pre: Diclosulum @ 26 ga.i/ha + post: Propaquizafop 2.5% + Imazethapyr 3.75% @ 2litre/ha	Post: (15-20 DAS): Propaquizafop 2.5% + Imazethapyr 3.75% @ 2.0 litre/ha	Weedy check	Weed-free check (2 hand weeding at 20 and 40 DAS)	Brad. daqingense @ 10 g/kg seed	B. aryabhataii @ 10 g/kg see	Brad. daqingense  @ 10 g/kg seed + B. aryabhataii @ 10 g/kg seed (Consortia)	Uninoculated	19.829999999999998	9.9700000000000006	7	21.44	0	12.49	11.06	9.69	13.35	TREATMENT

Weed density in 1 m2



Fig.5 Effect of different treatments on density of Corchorus (1 m2)
15 DAS	Pre: Diclosulum @ 26g a.i/ha	Pre: Diclosulum @ 26 ga.i/ha + post: Propaquizafop 2.5% + Imazethapyr 3.75% @ 2litre/ha	Post: (15-20 DAS): Propaquizafop 2.5% + Imazethapyr 3.75% @ 2.0 litre/ha	Weedy check	Weed-free check (2 hand weeding at 20 and 40 DAS)	Brad. daqingense @ 10 g/kg seed	B. aryabhataii @ 10 g/kg see	Brad. daqingense  @ 10 g/kg seed + B. aryabhataii @ 10 g/kg seed (Consortia)	Uninoculated	0	0	5.14	4.6399999999999997	3.9	3.25	2.4	1.51	3.78	30 DAS	Pre: Diclosulum @ 26g a.i/ha	Pre: Diclosulum @ 26 ga.i/ha + post: Propaquizafop 2.5% + Imazethapyr 3.75% @ 2litre/ha	Post: (15-20 DAS): Propaquizafop 2.5% + Imazethapyr 3.75% @ 2.0 litre/ha	Weedy check	Weed-free check (2 hand weeding at 20 and 40 DAS)	Brad. daqingense @ 10 g/kg seed	B. aryabhataii @ 10 g/kg see	Brad. daqingense  @ 10 g/kg seed + B. aryabhataii @ 10 g/kg seed (Consortia)	Uninoculated	3	0.78	0	5.66	0	2.2200000000000002	1.78	1.1499999999999899	2.4	60 DAS	Pre: Diclosulum @ 26g a.i/ha	Pre: Diclosulum @ 26 ga.i/ha + post: Propaquizafop 2.5% + Imazethapyr 3.75% @ 2litre/ha	Post: (15-20 DAS): Propaquizafop 2.5% + Imazethapyr 3.75% @ 2.0 litre/ha	Weedy check	Weed-free check (2 hand weeding at 20 and 40 DAS)	Brad. daqingense @ 10 g/kg seed	B. aryabhataii @ 10 g/kg see	Brad. daqingense  @ 10 g/kg seed + B. aryabhataii @ 10 g/kg seed (Consortia)	Uninoculated	1.64	0.94000000000000095	0.78	6.16	0	2.35	1.49	0.8	2.97	TREATMENT

Weed density in 1 m2



Fig 6 effect of different treatment on weed biomass
30 DAS	Pre: Diclosulum @ 26g a.i/ha	Pre: Diclosulum @ 26 ga.i/ha + post: Propaquizafop 2.5% + Imazethapyr 3.75% @ 2litre/ha	Post: (15-20 DAS): Propaquizafop 2.5% + Imazethapyr 3.75% @ 2.0 litre/ha	Weedy check	Weed-free check (2 hand weeding at 20 and 40 DAS)	Brad. daqingense @ 10 g/kg seed	B. aryabhataii @ 10 g/kg see	Brad. daqingense  @ 10 g/kg seed + B. aryabhataii @ 10 g/kg seed (Consortia)	Uninoculated	19.25	4.2300000000000004	2.0499999999999998	5.69	1.86	12.4	12.36	12.34	12.48	60 DAS	Pre: Diclosulum @ 26g a.i/ha	Pre: Diclosulum @ 26 ga.i/ha + post: Propaquizafop 2.5% + Imazethapyr 3.75% @ 2litre/ha	Post: (15-20 DAS): Propaquizafop 2.5% + Imazethapyr 3.75% @ 2.0 litre/ha	Weedy check	Weed-free check (2 hand weeding at 20 and 40 DAS)	Brad. daqingense @ 10 g/kg seed	B. aryabhataii @ 10 g/kg see	Brad. daqingense  @ 10 g/kg seed + B. aryabhataii @ 10 g/kg seed (Consortia)	Uninoculated	25.04	8.89	2.7	6.15	0.71000000000000096	15.66	15.57	15.42	15.78	TREATMENT

weed biomass



Fig 7 Effect of different treatments on weed control efficiency
30 DAS	Pre: Diclosulum @ 26g a.i/ha	Pre: Diclosulum @ 26 ga.i/ha + post: Propaquizafop 2.5% + Imazethapyr 3.75% @ 2litre/ha	Post: (15-20 DAS): Propaquizafop 2.5% + Imazethapyr 3.75% @ 2.0 litre/ha	Weedy check	Weed-free check (2 hand weeding at 20 and 40 DAS)	Brad. daqingense @ 10 g/kg seed	B. aryabhataii @ 10 g/kg see	Brad. daqingense  @ 10 g/kg seed + B. aryabhataii @ 10 g/kg seed (Consortia)	Uninoculated	56.54	86.38	87.74	0	90.33	62.63	63.95	67.3	62.36	60 DAS	Pre: Diclosulum @ 26g a.i/ha	Pre: Diclosulum @ 26 ga.i/ha + post: Propaquizafop 2.5% + Imazethapyr 3.75% @ 2litre/ha	Post: (15-20 DAS): Propaquizafop 2.5% + Imazethapyr 3.75% @ 2.0 litre/ha	Weedy check	Weed-free check (2 hand weeding at 20 and 40 DAS)	Brad. daqingense @ 10 g/kg seed	B. aryabhataii @ 10 g/kg see	Brad. daqingense  @ 10 g/kg seed + B. aryabhataii @ 10 g/kg seed (Consortia)	Uninoculated	61.06	83.63	81.430000000000007	0	95.42	63.07	64.78	67.91	61.86	TREATMENT

weed contril efficiency



Fig 8 Effect of different treatments on weed index (%)
weed index	Pre: Diclosulum @ 26g a.i/ha	Pre: Diclosulum @ 26 ga.i/ha + post: Propaquizafop 2.5% + Imazethapyr 3.75% @ 2litre/ha	Post: (15-20 DAS): Propaquizafop 2.5% + Imazethapyr 3.75% @ 2.0 litre/ha	Weedy check	Weed-free check (2 hand weeding at 20 and 40 DAS)	Brad. daqingense @ 10 g/kg seed	B. aryabhataii @ 10 g/kg see	Brad. daqingense  @ 10 g/kg seed + B. aryabhataii @ 10 g/kg seed (Consortia)	Uninoculated	18.225000000000001	6.8016670000000499	12.373329999999999	30.940829999999799	0	13.918670000000001	13.60533	13.563330000000001	13.58333	TREATMENT
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Yield of crop inweed free plot




