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Density and Dry Matter Accumulation of Grasses, Sedges and Broadleaved Weeds as Influenced by Weed Management Practices in Sesame


ABSTRACT
A field experiment was conducted during the rabi season of 2024–25 on sandy loam soils at the S.V. Agricultural College Farm, Tirupati. The experiment was laid out in a randomized block design (RBD) with three replications, comprising of ten weed management treatments. Among the various weed management strategies evaluated, density and dry weight of grasses at 20 DAS were lower in pre-emergence application of metolachlor @ 750 (23.00 no. m-2 & 2.10  g  m-2)  and  metolachlor  @  500  g ha-1 (25.67 no. m-2 & 3.53 g m-2) which were at par with each other. At remaining stages of observation lower density and dry weight of grasses at 40, 60 DAS and at harvest were recorded in hand weeding twice at 20 and 40 DAS and in all the treatments having quizalofop-p-ethyl as post-emergence herbicide. Lower density and dry weight of sedges at 40 DAS (10 no. m-2 & 7.27 g m-2), 60 DAS (13 no. m-2 & 9.60 g m-2) and at harvest (14 no. m-2 & 16.50 g m-2) were recorded in hand weeding twice at 20 and 40 DAS. None of the herbicides applied were effective against sedges. At 20 DAS, pre-emergence application of pyroxasulfone 125 g ha-1 recorded significantly lower density (25.33 no. m-2) and dry weight (3.60 g m-2) of broadleaved weeds. Lower density and dry weight of broadleaved weeds 40 DAS (20.67 no. m-2 & 9.67 g m-2), 60 DAS (28.00 no. m-2 & 22.20 g m-2) and at harvest (26.67 no. m-2 & 22.93 g m-2) DAS were recorded in hand weeding twice at 20 and 40 DAS. At 40, 60 DAS and at harvest highest density and dry weight of grasses, sedges and broadleaved weeds were recorded in weedy check.
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1. INTRODUCTION
Sesame (Sesamum indicum L.) commonly called as til, is one of the most significant traditional oilseed crops grown in tropical, subtropical, Asian, and African nations. Globally India is the largest sesame producer where sesame cultivation is under an area of 15.31 lakh hectares with production of 8.47 lakh tonnes and productivity of 553 kg ha-1 during 2023-24 (indiastat). Among the different biotic stress, weed infestation is the major problem in sesame production (Debnath et al., 2022). The critical period of crop weed competition of sesame is from 15 to 30 DAS (Giridhar et al., 2024). During the initial stages, sesame seedlings are very small, tender and have very slow growth. Slow growth of sesame and simultaneous emergence and vigorous growth of weeds make crop poor competitor with weeds for light, moisture, space, nutrients and shows negative impact on sesame yield (Lukurugu et al., 2023). If weeds were kept unchecked during critical period, sesame yield may be reduced up to 70% (Bhavani et al., 2023). Hence, weed control at critical stages is essential to reduce yield losses caused by weeds. Weeds can be controlled effectively by physical, mechanical and chemical methods. Because of small sized seeds, sesame is most commonly sown by broadcasting so, mechanical weed management is difficult in sesame (Giridhar et al., 2025). Most of the farmers adopt manual weeding which is labor intensive, expensive, back breaking, time taking practice and not possible to get labour in time for weeding (Pramanik et al., 2025). So more advantageous and efficient method is chemical weed management due to their quick action, selectivity, cost-effectiveness and control of weeds starting from the sowing (Kabirou et al., 2023). Application of pre-emergence herbicide control the weeds that are emerging initially. The weeds that are growing in later stage escape the toxic effect of pre-emergence herbicides. So, it is necessary to use post emergence herbicides to control those unaffected weeds. Effective weed control using sequential application of pre and post emergence herbicides in sesame crop depends on the weed growth, dominant species, dosage etc (Ismail et al., 2024). However, the narrow selectivity margin of many herbicides necessitates careful evaluation of their efficacy and crop safety.
2. MATERIAL AND METHODS
A field experiment was conducted during rabi, 2024-25 at Dryland Farm of S. V. Agricultural College, Tirupati campus of Acharya N.G. Ranga Agricultural University, Andhra Pradesh which is geographically situated at 13.5°N latitude and 79.5°E longitude with an altitude of 182.9 m above the mean sea level in the Southern Agro-Climatic Zone of Andhra Pradesh. The soil of the experimental site was sandy loam in texture, which was neutral in reaction with initial soil test values indicating available nitrogen (154 kg ha⁻¹), phosphorus (26.3 kg ha⁻¹), and potassium (185 kg ha⁻¹). The experiment was laid out in a randomized block design with ten treatments and three replications. The treatments comprised of pre-emergence application of pyroxasulfone 85% WG @ 100 g ha-1 fb quizalofop-p-ethyl @ 50 g ha-1 at 20 DAS (T1), pre-emergence application of pyroxasulfone 85% WG @ 125 g ha-1 fb quizalofop-p-ethyl @ 50 g ha-1 at 20 DAS (T2), pre-emergence application of metolachlor 50% EC 500 g ha-1 fb quizalofop-p-ethyl @ 50 g ha-1 at 20 DAS (T3), pre-emergence application of metolachlor 50% EC 750 g ha-1 fb quizalofop-p-ethyl @ 50 g ha-1 at 20 DAS (T4), pre-emergence application of imazethapyr 10% SL 20 g ha-1 fb quizalofop-p-ethyl @ 50 g ha-1 at 20 DAS (T5), pre-emergence application of imazethapyr 10% SL 25 g ha-1 fb quizalofop-p-ethyl @ 50 g ha-1 at 20 DAS (T6), pre-emergence application of pretilachlor 50% EC 500 g ha-1 fb quizalofop-p-ethyl @ 50 g ha-1 at 20 DAS (T7), pre-emergence application of pendimethalin 30% EC 525 g ha-1 fb quizalofop-p-ethyl @ 50 g ha-1 at 20 DAS (T8), hand weeding twice at 20 and 40 DAS (T9) and weedy check (T10). 
[bookmark: _GoBack]“The sesame variety 'Sarada' (YLM-66) was sown by broadcasting on January 3rd, 2025. The test variety of sesame was Sarada (YLM-66), a promising variety released from Agricultural Research Station, Yellamanchili of Acharya N.G. Ranga Agricultural University, Andhra Pradesh. It has high yield potential of 10 q ha-1 with duration of 80-85 days and it is tolerant to phyllody and Alternaria leaf spot . It has an average oil content of 50-51 per cent.A recommended fertilizer dose of 40:20:20 kg ha⁻¹ of N, P₂O₅, and K₂O was applied. All other recommended agronomic practices were followed as per crop requirements. The required quantities of pre-emergence herbicides (Pyraxosulfone, Metolachlor, Imazethapyr, Pretilachlor and Pendimethalin) were applied one day after sowing and post emergence herbicide (Quizalofop-p-ethyl) were applied twenty days after sowing by using spray fluid @ 500 l ha-1 with the help of knapsack sprayer fitted with flat fan nozzle as per the treatments. Weeds were removed manually in T9 at 20 and 40 DAS. Weed counts were taken at 20, 40, 60 DAS and at harvest. At every stage of the sampling, weeds were categorized into grasses, sedges and broadleaved weeds and expressed as number m-2. The weeds collected from 0.25 m2 quadrat area, were dried under shade for 24 hours, followed by oven drying at 60°C to a constant weight and the dry weight of all the categories of weeds were expressed as g m-2” (Ismail et al., 2024).
3. RESULTS AND DISCUSSION
3.1 Density and Dry Weight of Grasses
	At 20 DAS, since application of post-emergence herbicides and hand weeding had not been imposed by this stage, their effects were not reflected in the observations. Hand weeding twice at 20 and 40 DAS (T9) recorded higher density and dry weight of grasses, which remained at par with weedy check (T10) due to undisturbed weed growth. The lower grass density and dry weight were recorded with pre-emergence application of metolachlor @ 750 g ha-1 (T4) and 500 g ha-1 (T3) g ha-1. These results were in accordance with the findings of Adewale et al. (2019). Next lower by pre-emergence application of pyroxasulfone @ 125 g ha-1 (T2) and 100 g ha-1 (T1). This might be due to the ability of these herbicides to suppress the germination of grass seeds. These results were in conformity with the results of Grichar et al. (2012).
	At remaining stages of observation i.e., 40, 60 DAS and at harvest, all the treatments were imposed and the effect of all the treatments were reflected. The lower density and dry weight of grasses were observed in hand weeding twice at 20 and 40 DAS (T9) and the treatments having quizalofop-p-ethyl @ 50 g ha-1 as post-emergence herbicide at 20 DAS (T1, T2, T3, T4, T5, T6, T7 and T8) which were comparable with each other. This might be due to effect of post-emergence herbicide quizalofop-p-ethyl against grasses. It inhibited the synthesis of acetyl CoA carboxylase, a key enzyme responsible for synthesis of fatty acids in grasses causing discolouration and disintegration of meristematic tissues just above the node and leaves turn yellow, reddening followed by wilting and causing complete death of the target weed. These results were in accordance with the findings of Babu and Subramanyam (2018) and Sahu et al. (2019). The reason for lower density of grasses in hand weeding twice at 20 and 40 DAS might be due to timely removal of weeds and smothering of weeds by vigorous sesame crop growth. Significantly higher weed density and dry weight of grasses were recorded in weedy check (T10). This might be due to uninterrupted weed growth in weedy check. These results were in conformity with the results of Shretha and Karkee (2024).
3.2 Density and Dry Weight of Sedges
	At 20 DAS, since application of post-emergence herbicides and hand weeding were not imposed, their effects were not reflected in the observations at 20 DAS. None of the pre-emergence herbicides tested is effective against sedges. As a result, all the pre-emergence herbicide treatments (T1, T2, T3, T4, T5, T6, T7 and T8), hand weeding twice at 20 and 40 DAS (T9) and weedy check (T10) had shown uniform sedge population.
	
At 40, 60 DAS and at harvest, hand weeding twice at 20 and 40 DAS (T9) resulted in significantly lower density and dry weight of sedges due to control of sedges by manual weeding. The superiority of hand weeding in suppressing the density and dry weight of sedges was extended up to harvest of the crop than rest of the weed management practices. Hand weeding during critical period of competition removed the sedge along with its tuber. The results were in accordance with the findings of Babu et al. (2016). None of the herbicides evaluated were effective against sedges so all the herbicide treatments (T1, T2, T3, T4, T5, T6, T7 and T8) resulted in higher density and dry weight of sedges which were comparable with weedy check (T10) due to non-removal of sedges.
3.3 Density and Dry Weight of Broadleaved Weeds
	At 20 DAS, effect of post-emergence herbicide and hand weeding were not reflected in observations as post-emergence herbicide and hand weeding were not imposed by the time of observations at 20 DAS.  So, hand weeding twice at 20 and 40 DAS (T9) recorded higher density and dry weight of broadleaved weeds which remained at par with weedy check (T10) due to undisturbed weed growth. Pre-emergence application of pyroxasulfone @ 125 g ha-1 (T2) recorded significantly lower density and dry weight of broadleaved weeds because they reduced the growth of weeds by disrupting the synthesis of very long chain fatty acids which were essential for plant cell membrane. Similar results were in accordance with the findings of Yamaji et al. (2014). 
	At 40, 60 DAS and at harvest, hand weeding twice at 20 and 40 DAS (T9) recorded lower dry weight and density of broadleaved weeds. These results were comparable with results of Patnaik et al. (2020) and Aktar et al. (2021). It was due to removal of broadleaved weeds by manual weeding at critical stages of crop weed competition and the weeds emerging at later stages were smothered by the vigorous growth of the sesame crop. Hand weeding twice at 20 and 40 DAS (T9) was at par with pre-emergence application of pyroxasulfone @ 125 g ha-1 fb quizalofop-p-ethyl @ 50 g ha-1 at 20 DAS (T2). Similar results were reported by Bhadauria et al. (2012) and Ahirwal et al. (2020). The reason could be control of the broadleaved weeds by the pre-emergence application of pyroxasulfone during initial stages of crop growth. Further the weeds emerging at later stages were taken care by the smothering effect of fast-growing crop. Significantly higher density and dry weight of broadleaved weeds were recorded in weedy check (T10). These results were comparable with results of Pramanik et al. (2025). The higher density and dry weight of broadleaved weeds in weedy check (T10) was due to the undisturbed weed growth from the initial stages of crop growth. 
4. CONCLUSION
	Hand weeding twice at 20 and 40 DAS remained the most effective strategy for control of grasses, sedges and broadleaved weeds. Alternatively, during labour scarcity and for reducing labor costs, an integrated approach involving pre-emergence application of pyroxasulfone @ 125 g ha-1 fb quizalofop-p-ethyl @ 50 g ha-1 at 20 DAS can be a viable option for managing grasses and broadleaved weeds, although additional measures are required for effective sedge control. The weedy check recorded the highest density and dry weight of all weed types throughout the crop growth period, highlighting the detrimental impact of uncontrolled weed growth on sesame cultivation. Hence, pre-emergence application of pyroxasulfone 85% WG @ 125 g ha-1 fb quizalofop-p-ethyl @ 50 g ha-1 at 20 DAS was found to be economically viable weed management practice for rabi sesame on sandy loam soils.



Table 1. Density (No. m-2) of grasses, sedges and broadleaved weeds at 20, 40, 60 DAS and at harvest of sesame as influenced by weed management 
	Treatments
	Grasses
	Sedges
	Broadleaved weeds

	
	20 
DAS
	40 
DAS
	60
 DAS
	At 
harvest
	20 
DAS
	40 
DAS
	60 
DAS
	At harvest
	20 
DAS
	40 
DAS
	60 
DAS
	At harvest

	T1
	:
	Pre-emergence application of pyroxasulfone 85% WG @ 100 g ha-1 fb quizalofop-p-ethyl @ 50 g ha-1 at 20 DAS
	7.33
(53.33)
	0.71
(0.00)
	2.20
(4.33)
	2.85
(7.67)
	2.27
(4.67)
	3.89
(14.67)
	4.37
(18.67)
	4.84
(23.00)
	6.54
(42.67)
	7.62
(57.67)
	8.07
(64.67)
	8.13
(65.67)

	T2
	:
	Pre-emergence application of pyroxasulfone 85% WG @ 125 g ha-1 fb quizalofop-p-ethyl @ 50 g ha-1 at 20 DAS
	7.31
(53.00)
	0.71
(0.00)
	2.34
(5.00)
	2.48
(5.67)
	3.06
(9.33)
	3.71
(13.33)
	4.18
(17.00)
	4.49
(19.67)
	5.06
(25.33)
	5.06
(25.33)
	5.44
(29.33)
	5.72
(32.33)

	T3
	:
	Pre-emergence application of metolachlor 50% EC @ 500 g ha-1 fb quizalofop-p-ethyl @ 50 g ha-1 at 20 DAS
	5.11
(25.67)
	0.71
(0.00)
	2.34
(5.00)
	2.97
(8.33)
	2.35
(5.33)
	3.80
(14.00)
	4.30
(18.00)
	4.67
(21.33)
	8.12
(66.00)
	9.10
(82.67)
	9.31
(86.67)
	9.49
(90.00)

	T4
	:
	Pre-emergence application of metolachlor 50% EC @ 750 g ha-1 fb quizalofop-p-ethyl @ 50 g ha-1 at 20 DAS
	4.84
(23.00)
	0.71
(0.00)
	2.20
(4.33)
	2.85
(7.67)
	3.01
(8.67)
	3.89
(14.67)
	4.34
(18.33)
	4.86
(23.33)
	7.97
(63.33)
	8.80
(77.33)
	9.18
(84.00)
	9.33
(86.67)

	T5
	:
	Pre-emergence application of imazethapyr 10% SL @ 20 g ha-1 fb quizalofop-p-ethyl @ 50 g ha-1 at 20 DAS
	14.71
(216.00)
	0.71
(0.00)
	2.02
(3.67)
	2.94
(8.33)
	2.78
(7.33)
	3.72
(13.33)
	4.20
(17.33)
	4.49
(20.00)
	8.56
(73.33)
	9.25
(85.33)
	9.57
(91.33)
	9.77
(95.00)

	T6
	:
	Pre-emergence application of imazethapyr 10% SL @ 25 g ha-1 fb quizalofop-p-ethyl @ 50 g ha-1 at 20 DAS
	15.03
(225.33)
	0.71
(0.00)
	1.95
(3.33)
	2.79
(7.33)
	3.29
(10.33)
	3.89
(14.67)
	4.34
(18.33)
	4.78
(22.33)
	6.46
(41.33)
	7.14
(50.67)
	7.78
(60.00)
	7.88
(61.67)

	T7 
	:
	Pre-emergence application of pretilachlor 50% EC @ 500 g ha-1 fb quizalofop-p-ethyl @ 50 g ha-1 at 20 DAS
	10.61
(112.00)
	0.71
(0.00)
	2.20
(4.33)
	2.68
(6.67)
	3.08
(9.00)
	3.98
(15.33)
	4.30
(18.00)
	4.86
(23.33)
	9.30
(86.33)
	10.14
(102.33)
	10.36
(107.00)
	10.44
(108.67)

	T8
	:
	Pre-emergence application of pendimethalin 30% EC @ 525 g ha-1 fb quizalofop-p-ethyl @ 50 g ha-1 at 20 DAS
	10.66
(113.33)
	0.71
(0.00)
	2.02
(3.67)
	2.84
(7.67)
	3.02
(8.67)
	3.98
(15.33)
	4.30
(18.00)
	4.67
(21.33)
	9.65
(92.67)
	10.20
(103.67)
	10.47
(109.33)
	10.60
(112.00)

	T9
	:
	Hand weeding twice at 20 and 40 DAS
	15.09
(227.33)
	1.10
(1.00)
	1.94
(3.33)
	2.47
(5.67)
	3.24
(10.00)
	3.23
(10.00)
	3.67
(13.00)
	3.78
(14.00)
	10.05
(100.67)
	4.60
(20.67)
	5.34
(28.00)
	5.21
(26.67)

	T10
	:
	Weedy check
	14.69
(215.33)
	15.05
(226.00)
	15.31
(234.00)
	15.40
(236.67)
	3.29
(10.33)
	3.89
(14.67)
	4.37
(18.67)
	4.60
(20.67)
	10.04
(100.33)
	10.81
(116.33)
	11.08
(122.33)
	11.26
(126.33)

	SEm±
	0.178
	0.131
	0.148
	0.172
	0.246
	0.145
	0.155
	0.221
	0.239
	0.195
	0.199
	0.209

	CD (P = 0.05) 
	0.53
	0.39
	0.44
	0.51
	NS
	0.43
	0.46
	0.66
	0.71
	0.58
	0.59
	0.62


 Practices
Data in parentheses are original values, which were square root transformed and analysed statistically
Table 2. Dry weight (g m-2) of grasses, sedges and broadleaved weeds at 20, 40, 60 DAS and at harvest of sesame as influenced by weed management 
  practices
	Treatments
	Grasses
	Sedges
	Broadleaved weeds

	
	20 DAS
	40 DAS
	60 DAS
	At 
harvest
	20 DAS
	40 DAS
	60 DAS
	At harvest
	20 DAS
	40 DAS
	60 DAS
	At harvest

	T1
	
	Pre-emergence application of pyroxasulfone 85% WG @ 100 g ha-1 fb quizalofop-p-ethyl @ 50 g ha-1 at 20 DAS
	2.53
(5.97)
	0.71
(0.00)
	1.37
(1.40)
	1.87
(2.99)
	2.06
(3.77)
	3.12
(9.30)
	3.99
(15.53)
	4.81 (22.70)
	2.63
(6.40)
	6.82
(46.07)
	7.64
(57.87)
	7.18
(51.00)

	T2
	:
	Pre-emergence application of pyroxasulfone 85% WG @ 125 g ha-1 fb quizalofop-p-ethyl @ 50 g ha-1 at 20 DAS
	2.51
(5.80)
	0.71
(0.00)
	1.23
(1.02)
	1.86
(2.95)
	1.96
(3.33)
	3.30
(10.40)
	3.75
(13.60)
	4.49
(19.67)
	2.02
(3.60)
	3.42
(11.33)
	4.88
(23.30)
	4.96
(24.33)

	T3
	:
	Pre-emergence application of metolachlor 50% EC @ 500 g ha-1 fb quizalofop-p-ethyl @ 50 g ha-1 at 20 DAS
	2.01
(3.53)
	0.71
(0.00)
	1.23
(1.03)
	1.95
(3.31)
	2.12
(4.00)
	3.38
(10.93)
	4.05
(15.97)
	4.84 (22.90)
	2.99
(8.43)
	7.73
(59.27)
	8.46 (71.10)
	7.90
(61.93)

	T4
	:
	Pre-emergence application of metolachlor 50% EC @ 750 g ha-1 fb quizalofop-p-ethyl @ 50 g ha-1 at 20 DAS
	1.61
(2.10)
	0.71
(0.00)
	1.17
(0.92)
	1.90
(3.12)
	2.05
(3.73)
	3.34
(10.67)
	3.88
(14.60)
	4.64 (21.10)
	2.88
(7.81)
	7.45
(55.07)
	8.42
(70.43)
	7.85
(61.13)

	T5
	:
	Pre-emergence application of imazethapyr 10% SL @ 20 g ha-1 fb quizalofop-p-ethyl @ 50 g ha-1 at 20 DAS
	6.37
(40.20)
	0.71
(0.00)
	1.08
(0.67)
	1.92
(3.19)
	1.98
(3.47)
	3.32
(10.53)
	3.70
(13.23)
	4.63
(20.93)
	3.01
(8.60)
	7.86
(61.27)
	8.67
(74.67)
	8.18
(66.50)

	T6
	:
	Pre-emergence application of imazethapyr 10% SL @ 25 g ha-1 fb quizalofop-p-ethyl @ 50 g ha-1 at 20 DAS
	6.29
(39.10)
	0.71
(0.00)
	1.09
(0.71)
	1.87
(3.00)
	2.14 (4.10)
	3.42
(11.20)
	3.96
(15.17)
	4.85
(23.00)
	2.58
(6.17)
	6.52
(42.07)
	7.53
(56.17)
	6.98
(48.30)

	T7 
	:
	Pre-emergence application of pretilachlor 50% EC @ 500 g ha-1 fb quizalofop-p-ethyl @ 50 g ha-1 at 20 DAS
	3.80
(14.07)
	0.71
(0.00)
	1.21
(0.97)
	1.90
(3.14)
	2.04
(3.67)
	3.28
(10.27)
	3.97
(15.27)
	4.83
(22.87)
	3.29
(10.30)
	8.46
(71.07)
	9.24
(84.83)
	8.80
(76.93)

	T8
	:
	Pre-emergence application of pendimethalin 30% EC @ 525 g ha-1 fb quizalofop-p-ethyl @ 50 g ha-1 at 20 DAS
	4.12 (16.63)
	0.71
(0.00)
	1.18
(0.92)
	1.89
(3.10)
	2.06
(3.77)
	3.37
(10.83)
	4.00
(15.57)
	4.62
(20.90)
	3.31
(10.47)
	8.75
(76.07)
	9.48
(89.33)
	8.97
(80.03)

	T9
	:
	Hand weeding twice at 20 and 40 DAS
	6.67
(44.00)
	0.91
(0.35)
	1.01
(0.52)
	1.81
(2.79)
	2.05
(3.70)
	2.79
(7.27)
	3.18
(9.60)
	4.12
(16.50)
	3.91
(14.80)
	3.18
(9.67)
	4.76
(22.20)
	4.83
(22.93)

	T10
	:
	Weedy check
	6.78
(45.53)
	10.82
(116.87)
	11.97
(143.03)
	12.19
(148.23)
	2.05
(3.70)
	3.35
(10.73)
	4.08
(16.23)
	4.65
(21.13)
	3.78
(13.80)
	9.64
(92.53)
	10.40
(107.70)
	9.61
(92.13)

	SEm±
	0.163
	0.116
	0.144
	0.115
	0.063
	0.089
	0.136
	0.099
	0.076
	0.161
	0.172
	0.195

	CD (P = 0.05) 
	0.49
	0.35
	0.43
	0.34
	NS
	0.27
	0.40
	0.30
	0.22
	0.48
	0.51
	0.58


Data in parentheses are original values, which were square root transformed and analysed statistically
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