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ABSTRACT
	With the aim of evaluating the efficacy of different weed management practices on weed control in sweet corn, an experiment was conducted at Agronomy Research Farm, Faculty of Agriculture, SKUAST-Kashmir, Wadura, Sopore during the Kharif seasons of 2023 and 2024. The experiment was laid out in Randomized Complete Block Design and consisted of nine treatments which were replicated thrice. The treatments included T1: use of cowpea as an intercrop (1:1), T2:  Cowpea as intercrop (1:1) + Pendimethalin @ 0.750 kg ha-1 (P.E), T3: Cowpea as intercrop (1:2), T4: Cowpea as intercrop (1:2) + Pendimethalin @ 0.750 kg ha-1 (P.E), T5: Pendimethalin @ 0.750 kg ha-1 (P.E) fb tembotrione @ 120 g ha-1 (PoE) at 30 DAS, T6: Pendimethalin @ 0.750 kg ha-1 (P.E) fb topramezone @ 25 g ha-1 (PoE) at 30 DAS, T7: Pendimethalin @ 0.750 kg ha-1 (P.E) fb hand weeding at 20 & 40 DAS, T8: weed free treatment  and T9: weedy check. The weeds recorded from the experimental plot included grasses, broad leaf weeds as well as sedges. Broad leaf weeds constituted 55% and 57% (2023 & 2024 resp) of the total weed density and the dominant broad leaf weeds included Portulacea oleracea, Amaranthus viridis, Datura stramonium, Hibiscus trionum, Convolvulus arvensis and Hypericum perforatum. Sedges were less in number and constituted only 5% & 4% (2023 & 2024 resp.) of the total weed density, Cyperus rotundus was the only sedge identified from the field. Grasses constituted the rest 40 % & 41 % (2023 & 2024 resp.) of the total weed density and the dominant grasses identified from the experimental plot were Sorghum halepense, Cyanadon dactylon and Digitaria sanguinalis. Sorghum halepense was the most prominent grassy weed that formed 70% & 45% (2023 & 2024 resp) of the total density of grasses. The data pertaining to weed density at 60 DAS revealed that during both years, after the weed-free treatment (T8), the lowest weed and Sorghum halepense density was recorded under T7 (Pendimethalin + Hand Weeding at 20 & 40 DAS), whereas the highest was observed under the weedy check (T9). Among other treatments T5 (Pendimethalin + Tem) recorded lowest density of sorghum which was statistically similar to that of T5 and was followed by T6 (Pendimethalin + Top). Although T8 and T7 showed lower density of sorghum and showed more weed control efficiency (pertaining to sorghum) than T5 but T5 showed superior economics. Hence, integration of pre-emergence and post-emergence herbicides with hand weeding proved most effective against Johnsongrass infestation in sweet corn.
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1. INTRODUCTION 

Sweet corn (Zea mays var. saccharata), a special type of corn is also called as sugar corn, pole corn or simply corn. It has a high sugar content, a thin pericarp layer, translucent, creamy texture with sugary endosperm and is a highly nutritive crop.  Sweet corn is gaining popularity among the urban masses due to its taste and high nutritional value (Olabode and Sangodele, 2015). “However, its yield is hampered by various constraints and heavy weed infestation is one of the major constraints among them. Apart from the congenial environment, wider spacing and slow initial growth rate provide enough opportunity for weeds to establish” (Singh et al. 2017), resulting in 30-100% yield reduction. Sweet corn is infested with all the spectrum of weeds including grasses, broad leaf weeds as well as sedges. One of the major grassy weeds that is often reported from the fields of corn is Johnsongrass. 
“Johnsongrass [Sorghum halepense (L.) Pers.], also known as Aleppo grass, a native of the Mediterranean region, is a naturally occurring hybrid between S. bicolor and S. propinquum. Johnsongrass is considered one of the world’s most persistent weeds, reported from more than 50 countries and affecting over 30 crops” (Peerzada et al., 2017). Its aggressive growth habit leads to significant yield losses in maize and sweet corn. “Johnsongrass is found in abundance in several states of India, including Jammu & Kashmir” (Majumdar et al. 2017, Sankara et al. 2019). “Johnsongrass grows on a wide range of soil types, survives in diverse ecological habitats” (Chambers et al. 2002). “It displaces the native flora under natural landscapes and affects the biogeochemistry of the invaded soil through its aggressive characteristics” (Rout and Callaway 2009, Bais et al. 2006).  “Johnsongrass is extremely competitive and has shown a negative impact on a wide range of field crops such as maize being one of them” (Travlos et al. 2018). “It can outcompete many other perennial grasses by its faster establishment” (Schantz Mc. 2025).  “It reduces the yield of maize by 88-100%. A significant negative impact of Johnson grass on growth yield and quality of maize was recorded by Karkanis et al., 2020. Therefore, infestation of Johnson grass is of supreme importance among the biotic factors that are responsible for low corn yield. Herbicides usage for weed control is an important alternative to manual weeding being cheaper and faster. The effective and economic control of weeds in maize cultivation can be achieved through the efficient and right use of pre and post emergence herbicides” (Hossain et al., 2019). However other methods like intercropping can also be integrated to control the weed. This article focuses on the control of the Johnson grass in the field of sweet corn through the integration of various weed management practices (Chemical, mechanical and cultural).
2. material and methods 

Experimental site: The experiment was conducted at the field of Agronomy Research Farm, FoA Wadura, Sopore between a latitude of 34o 21' N, a longitude of 74o 23' E and an altitude of 1590 m above mean sea level.
Treatment details: The experiment was conducted in Randomized complete block design, and consisted of nine treatments and three replications. The treatments were: T1: use of single row of  cowpea as an intercrop in between two rows of sweet corn (1:1), T2: use of single row of  cowpea as an intercrop in between two rows of sweet corn (1:1) + application of Pendimethalin @ 0.750 kg ha-1 (P.E), T3: use of two rows of  cowpea as an intercrop in between two rows of sweet corn  (1:2), T4: use of two rows of  cowpea as an intercrop in between two rows of sweet corn  (1:2) + application of Pendimethalin @ 0.750 kg ha-1 (P.E), T5: application of Pendimethalin @ 0.750 kg ha-1 (P.E) fb tembotrione @ 120 g ha-1 (PoE) at 30 DAS, T6: application of Pendimethalin @ 0.750 kg ha-1 (P.E) fb topramezone @ 25 g ha-1 (PoE) at 30 DAS, T7: application of Pendimethalin @ 0.750 kg ha-1 (P.E) fb hand weeding at 20 & 40 DAS, T8: weed free treatment  and T9: weedy check. 
Sweet corn variety: Sugar-75 was sown in the second fortnight of May at a spacing of 75x20 (cm x cm) during both the years. The plot size was 6.0 m x 3.9 m. The crop was provided with the recommended fertilizer dose i.e. N:P:K 120:60:30. The nutrients were applied through Urea, DAP and MOP. Entire dose of phosphorous and potassium was applied at the time of sowing, however only one half of nitrogen was given as basal dose. The rest half was top dressed at 25 days after sowing. The crop was cultivated in line with the recommended package of practices.
Observations recorded: Data of growth parameters, yield was taken at suitable intervals. Weed observations were recorded as Count/m2.  At 60 DAS, 1m x 1m quadrant was used thrice in each plot and the number of weeds falling in each quadrant were counted and averaged in each plot to get the weed density (No m-2). The weeds were counted separately as grasses, sedges and broad leaf weeds and a total of them was also calculated. The dominant weeds from each category were also counted separately, among grasses Johnson grass was the dominant weed, so its number was taken separately from each plot in three quadrants and then the density of sorghum (No of sorghum plant per square meter) was calculated. To get a normalized distribution the data was transformed using square root transformation.
Weed control efficiency for Johnson grass was calculated from the below formula:
WCE = [(Wc – Wt) / Wc] × 100,
where Wc = weed count in weedy check, Wt = weed count in treatment.
Here only Johnson grass count was taken      
The herbicidal injury symptoms on the weeds were closely observed and documented photographically.
Data analysis:  Data was analyzed using the online statistical software OP Stat and analysis of variance (ANOVA) 
prescribed for randomized block design for testing significance of differences among treatments by ‘F’ test with 5% 
level of significance
3. results and discussion

The weed flora of the experimental plot consisted of grasses, broad leaf weeds as well as sedges. Broad-leaf weeds constituted 55% and 57% (2023 and 2024, respectively) of the total weed density, and the dominant broad-leaf weeds included Portulaca oleracea, Amaranthus viridis, Datura stramonium, Hibiscus trionum, Convolvulus arvensis, and Hypericum perforatum. Sedges were fewer in number, accounting for only 5% and 4% (2023 and 2024, respectively) of the total weed density; Cyperus rotundus was the only sedge identified in the field. Grasses constituted the remaining 40% and 41% (2023 and 2024, respectively) of the total weed density, and the dominant grassy weeds recorded from the experimental plots were Sorghum halepense, Cynodon dactylon, and Digitaria sanguinalis. Among these, Sorghum halepense was the most prominent grassy weed, forming 70% and 75% (2023 and 2024, respectively) of the total grassy-weed density. It was found to infest the crop profusely compared to the other grassy weeds.
	
	Table 1: Major weed flora identified from the experimental field

	 
	Scientific name
	Common name
	Family
	Local name

	Grassy weeds
	Sorghum halepense
	Johnson’s grass
	Poaceae
	Drahmi

	
	Cyanadon dactylon
	Bermuda grass
	Poaceae
	Dramun

	
	Digitaria sanguinalis
	Crab grass
	Poaceae
	Wuphal

	Broad leaf weeds
	Portulacea oleracea
	Common purslane
	Portuculaceae
	Nunner

	
	Amaranthus viridis
	Pig weed
	Amaranthaceae
	Lissi

	
	Datura stramonium
	Thornapple, Jimson weed
	Solanaceae
	Datur

	
	Hibiscus trionum
	Flower of an hour
	Malvaceae
	Sran zool

	
	Convolvulus arvensis
	Field bind weed
	Convolvulaceae
	Thrir

	
	Hypericum perforatum
	Goat Weed
	Hypericaceae
	Chai ghass

	Sedges
	Cyperus rotundus
	Nut sedge
	Cyperaceae
	Zab




Density of Sorghum halepense:
	Table 2:  Sorghum density and Weed control efficiency at 60 DAS as influenced by various weed control treatments   

	Treatments
	Sorghum density at 60 DAS   (No m-2) 
	WCE at 60 DAS (%)

	
	2023
	2024
	2023
	2024

	T1 (C1)
	4.25 (17.58)
	5.17 (26.25)
	62.00
	48.76

	T2 (C1 + Pend)
	2.62 (6.36)
	3.65 (12.83)
	86.25
	74.96

	T3 (C2)
	3.66 (12.87)
	4.39 (18.75)
	72.18
	63.40

	T4 (C2 + Pend)
	2.58 (6.15)
	3.66 (12.86)
	86.7
	74.90

	T5 (Pend + Tem)
	1.83 (2.84)
	2.68 (6.66)
	93.86
	87.00

	T6 (Pend + Top)
	2.45 (5.49)
	3.49 (11.68)
	88.13
	77.20

	T7 (Pend + HW)
	1.71 (2.43)
	2.55 (5.98)
	94.75
	88.32

	T8 (Weed free)
	0.71 (0.00)
	0.71 (0.00)
	100
	100

	T9 (Weedy check)
	6.84 (46.27)
	7.19 (51.23)
	0.00
	0.00

	SEm(±)
	0.057
	0.135
	-
	-

	CD (p≤0.05)
	0.169
	0.405
	-
	-












There was a significant reduction in the density of Sorghum halepanse in the plots where weed management practices were adopted compared to the weedy check.  During both the years, after weed free (T8), lowest sorghum density of 2.43 & 5.98 (2023 & 2024 resp) was recorded from T7 (Pend + HW at 20 & 40 DAS) while as the highest weed density (46.27 & 51.23) was recorded from weedy check (T9). Among the other treatments, T5 (Pendimethalin + Tembotrione) recorded a lower Sorghum halepense density (2.84 and 6.66 plants m⁻² in 2023 and 2024, respectively), which was statistically on par with T7 (Pendimethalin + Hand Weeding at 20 & 40 DAS). This indicates that, although T7 recorded slightly fewer Sorghum halepense plants numerically, the difference between the two treatments was not statistically significant at the 5% level (p ≤ 0.05). Hence, both treatments performed similarly in controlling Sorghum halepense. Apart from the treatments that required manual weeding that increased the inputs costs (T8 & T7), best weed control efficiency was shown by T5 (Pendimethalin + Tembotrione) followed by T6 (Pendimethalin + topramazone). After weed free treatment (T8), highest weed control efficiency pertaining to johnson grass was recorded from T7 (Pend + HW) during both the years (94.75% and 88.32% respectively). It was closely followed by T5 & T6 which recorded a weed control efficiency of 93.86% & 88.13% during the year 2023 and 87%, 77.20% during the year 2024.The possible reason for lower sorghum density in T5 & T6 can be the efficient weed control initially by pendimethalin and thereafter by the post emergence herbicides i.e. tembotrione and topramezone. The initial weed control by pre emergence herbicide paves the way for the crop to expand its canopy and  the weed control thereafter by post emergence herbicides augments its growth and yield. Sepat et al 2024, also recorded a reduction in NLWs density including Sorghum halepanse by 93.3 and 85.9 % with the use of  pyroxasulfone fb topramezone and pyroxasulfone fb tembitrione. Roy et al.  (2024) also found effective control of weeds with the application of tembotrione herbicide in maize. Damlas et al., studied the efficacy of tembotrione against Johnson grass and reported a control efficiency of 60-63% 

Effect of tembotrione and topramazone on Sorghum halepense:
The symptoms of both the herbicides on the Johnson grass were similar, both caused bleaching or whitening of the sorghum leaves. The bleaching started on third day after herbicide application. It initially appeared on the leaves inside the whorl i.e the youngest leaves and progressed towards older leaves. The bleaching was followed by necrosis and drying of the leaves and after that the weed either died or remained stunted enough to get smothered by the crop. The intensity of bleaching as documented photographically was higher due to tembotrione as compared to the topramezone. There were no symptoms of herbicide injury on the crop plants during both the years. No doubt the weed control efficiency of T5 was lower than that of T7 & T6 but it showed higher B:C ratio than the two as the manual weeding are highly labour intensive which leads to an increase in the input costs and hence reduces the net returns. T5 is therefore economically more viable than the other two treatments.  Thus, it can be concluded that best sorghum control in sweet corn is achieved in the treatment T5 (Pendimethalin + Tembotrione) followed by T6 (Pendimethalin + Topramazone). Shukla et al., 2024 also recommended application of tembotrione and topramazone along with a pre emergence herbicide (atrazine) in Sweet corn for better weed control. Singh et al. 2012 described the two herbicides (tembotrione and topramazone) highly effective in controlling the weeds in maize in a short span of time (2-5 days). The application of herbcides like tembotrione and topramazone is important to reduce the Johnson grass resistance selection pressure to the sulphonyl ureas which are being used consistently for its control. 
 [image: ] [image: ]
  Fig 1 (Tembotrione effect on Sorghum)         Fig 2. (Topramezone effect on Sorghum) 
4. Conclusion

 From the current study, it was revealed that the Broad leaf weeds constituted 55% and 57% (2023 & 2024 resp) of the total weed density and the dominant broad leaf weeds included Portulacea oleracea, Amaranthus viridis, Datura stramonium, Hibiscus trionum, Convolvulus arvensis and Hypericum perforatum. Sedges were less in number and constituted only 5% & 4% (2023 & 2024 resp.) of the total weed density, Cyperus rotundus was the only sedge identified from the field. Grasses constituted the rest 40 % & 41 % (2023 & 2024 resp.) of the total weed density and the dominant grasses identified from the experimental plot were Sorghum halepense, Cyanadon dactylon and Digitaria sanguinalis. Sorghum halepense was the most prominent grassy weed that formed 70% & 45% (2023 & 2024 resp) of the total density of grasses. The data pertaining to weed density at 60 DAS revealed that during both years, after the weed-free treatment (T8), the lowest weed and Sorghum halepense density was recorded under T7 (Pendimethalin + Hand Weeding at 20 & 40 DAS), whereas the highest was observed under the weedy check (T9). Among other treatments T5 (Pendimethalin + Tem) recorded lowest density of sorghum which was statistically similar to that of T5 and was followed by T6 (Pendimethalin + Top). Although T8 and T7 showed lower density of sorghum and showed more weed control efficiency (pertaining to sorghum) than T5 but T5 showed superior economics. Hence, integration of pre-emergence and post-emergence herbicides with hand weeding proved most effective against Johnsongrass infestation in sweet corn. 
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