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Abstract 
[bookmark: _Hlk163646152][bookmark: _Hlk190698179]A field experiment was conducted during the Kharif 2022 at farm, Department of agronomy, Tilak Dhari Mahavidyalaya Jaunpur, Uttar Pradesh to evaluate the weed management in direct seeded rice. The experiment was laid out in randomized block design (RBD) with ten treatments including viz. three levels of Bispyribac sodium post-emergence (PoE), Butachlor pre-emergence (PE), Pendimethalin (PE), Pendimethalin (PE) followed by (fb)one hand weeding, Pretilachlor (PoE), two hand weeding, weed free and weedy and three replications for efficient weed management in direct seeded rice. Results of the experiment showed that growth attributes viz, (plant height, leaf area per plant, number of tillers m-1 and dry matter accumulation g plant-1) and yield of rice found maximum in treatment T9 i.e., weed free, over the rest of treatments. Whereas treatment T8-two hand weeding at 20 and 40 DAS, T7-pendimethalin1000 g a.i. ha-1 as PE fb one hand weeding at 40 DAS, T3- Bispyribac Sodium (10 SC) @ 30 g a.i. ha-1 as PoE 20 DAS were statistically at par to the treatment T9. Similarly, the highest number of tillers was found in T9 i.e., weed free, which was at par with two-hand weeding at 20 and 40 DAS, pendimethalin 1000 g a.i. ha-1 (PE), one-hand weeding at 40 DAS, and Bispyribac Sodium (10 SC) @ 30 g a.i. ha-1 as PoE 20 DAS. The study concludes that pendimethalin (1000 g a.i. ha⁻¹) followed by one hand weeding at 40 DAS, along with bispyribac sodium (30 g a.i. ha⁻¹), can be viable alternatives to manual weeding, ensuring effective weed control and higher rice yields in direct-seeded systems.
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1. Introduction
Rice (Oryza sativa L.) is one of the most popular cereals in the world, and two-thirds of Asians get their daily calories from it. Approximately 60% of the world's population depends on it as a food crop (Bista 2018) [1]. The total estimated area of rice in the world is 162.05 m ha with a production of 755.47 million tonnes and productivity of 46.61 q per ha (FAO 2020) [3]. Most of the time, it is cultivated by transplanting seedlings into puddled soil, which breaks down the soil structure and quality for upland crops by creating a hard pan beneath the plough layer and reducing soil permeability. The processes of transplanting and paddling demand a large amount of water, up to 30% of the total amount required for rice production in certain situations (Chauhan, 2012) [2]. The process of uprooting and replanting of seedlings requires labour. Planting is an expensive cultivation method. Owing to many factors such as poor soil quality, environmental concerns, labour shortages, lack of irrigation water, and increasing potential for subsequent crops, rice transplanting has been replaced with direct seeding in recent years. Direct-seeded rice requires less labour, less water to mature, and less time to mature. For the direct-seeded rice method, dry rice seeds were sown directly into the prepared soil. Weeds pose more of a threat in direct-seeded cultures because of the alternating watering and drying processes than in transplanting. Up to 50–90% of rice yield can be lost due to weeds. Therefore, efficient weed control is essential for the successful cultivation of direct-seeded rice crops. All weed species, including grasses, sedges, and broad-leaf weeds, compete with rice seedlings by simultaneously emerging at high densities at the same time. The management of weeds at an early stage is essential. There is a need to grow direct-seeded rice using various weed management approaches. In direct-seeded rice, weeds can be managed using hand weeding. However, labour costs are rising, manual weeding is labour-intensive, and chemical weed management is replacing manual weeding. Chemical control is the most effective, economical, and practical weed management method. However, the continuous use of some specific chemical herbicides may result in increased weed species tolerance.
2. Materials and methods
The   field   experiment   was   conducted   in Kharif season 2022–23 at the Agricultural Research Farm Pili–Kothi, T. D. P. G. College Jaunpur (Uttar Pradesh). The experimental farm is located at latitudes 250°43'58"N and 820°41'10"E, and sea level height of 83 metres, on the right bank of the Gomati River. The information of the maximum temperatures ranges from 42.9 °C to 30.4 °C, and minimum temperatures ranges from 27.7 to 12.9 °C, average relative humidity 64.5%, amount of rainfall is 1384.8 mm, and sunshine duration from 10.4 hours to 3.3 hours during the crop season of 2022–23. The experimental field soil had a pH of 7.2 and was composed of sandy loam. The soil was high in potassium, medium in available phosphate and low in available nitrogen. The experiment employed as randomised block design with three replications and ten treatments and five sample plants were selected within the net plot area at random and tagged.
[bookmark: _Hlk190676587][bookmark: _Hlk190677955]There were ten treatments, viz., T1-Bispyribac sodium 20 g a.i. ha-1 as PoE at 20 DAS, T2-bispyribac sodium 25 g a.i. ha-1 as PoE at 20 DAS, T3-bispyribac sodium 30 g a.i. ha-1 as PoE at 20 DAS, T4-butachlor 1500 g a.i. ha-1 as PE, T5-pretilachlor 750 g a.i. ha-1 as PoE at 20 DAS, T6-pendimethalin 1000 g a.i. ha-1 as PE, T7-pendimethalin1000 g a.i. ha-1 as PE fb one hand weeding, T8-two hand weeding at 20 and 40 DAS, weedy, T9-weed-free, T10- Weedy. The application of herbicides to help a backpack sprayer equipped with a flat fan nozzle and 600 liters of water per hectare, the prescribed amount of pre-and early-post-emergence herbicides was sprayed according to the treatment schedule in the DSR method of rice farming. The experiment trial was 3m × 4m (12m2) in net plot size. The rice cultivar used ‘Arize 6444’ were soaked in water for 14 hours and strainer from water 2 hours before sowing. The rice was sown in the first week of July using a single-row hand drill, a seed rate of 30 kg ha-1 and crop rows maintaining the 20 cm.
3. RESULTS AND DISCUSSION
3.1 Effect on growth 
From the data presented in Table no. 1, the maximum growth attributes viz., plant height, leaf area per plant cm2, number of tillers m-1 and dry matter accumulation g plant-1 was observed in the treatment weed free was significantly at par with other treatments.
[bookmark: _Hlk190704415][bookmark: _Hlk191303350]The maximum growth of plant height was recorded in weed free plot which is significantly on par with the hand weeding twice and pendimethalin (30 EC) @ 1000 g a.i. ha-1 fb one hand weeding at 40 DAS. The leaf area (cm2 plant-1) recorded highest in weed free plot. These treatments were at par with hand weeding twice 20 and 40 DAS. The highest number of tillers m-2 significantly higher with hand weeding twice and also reported by Pradhan et al., (2023) [9]. The treatment was significantly par on pendimethalin (30EC) @ 1000 g a.i. ha-1 fb one hand weeding at 40 DAS, and bispyribac sodium (10 SC) @ 30 g a.i. ha-1 at 20 DAS. These treatments were significantly superior over rest of treatment. The maximum dry matter production recorded in weed free treatment which is par with hand weeding twice. The weedy check recorded significantly lowest all growth attributes viz; plant height (64.70 cm), leaf area (0.21 cm2 plant-1), number of tillers m-2 (149.67), dry matter production (3.90g m-2). These results were in close conformity with Ramana et al, (2007) [9], Padhan et al, (2021) [11] and Rathod et al., (2024) [12].

[bookmark: _Hlk191298607][bookmark: _Hlk191294631]Table no.1 Plant height(cm), Leaf area per plant(cm2), Number of tillers m-2, Dry matter production (g plant-1) as influenced by weed control treatments in dry direct seeded rice.
PoE- Post emergence,	PE- Pre-emergence
	Treatment
	Plant height (cm)
	[bookmark: _Hlk190629821]Leaf area per plant (cm2)
	Number of tillers m-2
	Dry matter production (g plant-1)

	T1–BispyribacSodium (10 SC) @ 20 g a.i. ha-1 as PoE 20 DAS
	84.29
	2.64
	203.67
	64.54

	T2–Bispyribac Sodium (10 SC) @ 25 g a.i. ha-1 as PoE 20 DAS
	86.72
	2.93
	208.00
	67.48

	[bookmark: _Hlk152495464]T3–Bispyribac Sodium (10 SC) @ 30 g a.i. ha-1 as PoE 20 DAS
	85.42
	3.27
	223.67
	72.40

	T4 – Butachlor (50 EC) @ 1500 g a.i. ha-1 as PE 
	83.93
	2.35
	193.33
	60.10

	[bookmark: _Hlk190679733]T5 – Pretilachlor @ 750 g a.i. ha-1 as PE
	84.54
	2.95
	213.33
	65.32

	T6 - Pendimethalin(30EC) @ 1000 g a.i. ha-1
	83.38
	3.53
	207.00
	65.00

	[bookmark: _Hlk190676725]T7 – Pendimethalin (30 EC) @ 1000 g a.i. ha-1 fb one hand weeding at 40 DAS
	85.45
	3.78
	280.67
	82.40

	 T8 – Two Hand weeding 20 and 40 DAS
	87.36
	3.85
	234.00
	85.58

	[bookmark: _Hlk190697937] T9 – Weed free
	89.27
	3.95
	290.33
	86.50

	T10 – Weedy
	64.70
	0.21
	149.67
	53.31

	S.Em±
	0.89
	0.01
	0.82
	0.89

	CD (P=0.05)
	2.64
	0.02
	2.45
	2.64



3.2 Effect on yield attributes and yield
Weed management practices to influence the yield attributing (Table no. 2) characters like length of panicle (cm), number of panicle m-2, Number of grains per panicle, Test weigh, panicle weight and grain yields. The grain yield and of rice crop (kg ha-1) was significantly higher in treatment Weed Free over all other treatments. 
[bookmark: _Hlk152502512][bookmark: _Hlk152419716][bookmark: _Hlk152503257][bookmark: _Hlk152507386]The maximum length of panicle was observed in weed free plot which is par with the two-hand weeding 20 and 40 DAS and Pendimethaline 1000 g a.i. PE fb one hand weeding at 40 DAS treatment. Maximum number of panicle m-2 was observed under the weed free plot. Among weed control treatments highest number of panicles in under two hand weeding at 20 and 40 DAS and Pendimethalin 1000 g a.i. PE fb one hand weeding at 40 DAS treatment was statistically at par with other treatment found significantly superior over the rest of treatments. The highest number of grains per panicle of weed free at par with two hand weeding. These were on par with each other but significantly superior over pendimethalin (30 EC) @ 1000 g a.i. ha-1 fb one hand weeding at 40 DAS and bispyribac sodium (10 SC) @ 30 g a.i. ha-1at 20 DAS. The weed free plot recorded significantly the highest panicle weight and test weight. The rest of treatment two hand weeding, and pendimethalin (30 EC) @ 1000 g a.i. ha-1 fb one hand weeding at 40 DAS gives best results compare to other treatments. The weed free treatment was recorded significantly highest grain yield also reported by Rathod et al., (2024) [12]. Among the herbicidal treatments Pendimethalin 1000 g fb one hand weeding at 40 DAS and Bispyribac Sodium (10 SC) @ 30 g a.i. ha-1 as PoE 20 DAS treated plot produced highest grain yield which was 56.13 percent higher over weedy condition found statistically at par with rest of the treatments. However, the treatment Weedy recorded minimum length of panicle (17.33 cm).
[bookmark: _Hlk190703006]However, the treatment Weedy recorded minimum length of panicle (17.33 cm), number of panicle m-2(204.67), Test weigh (15.25 g), panicle weight (1.60 g) and lowest grain yield (2339 kg ha-1) among all the treatments under study. Similar views were also expressed by Narolia et al. (2014) [7], Prasanth et al. (2015) [8], Hemalatha et al. (2017) [4], Manisankar et al. (2019) [5] and Padhan et al, (2021) [11].









	Treatment
	Length of panicle (cm)
	No. of panicles m-2
	No. of grains per panicle
	Test weight (g)
	Panicle weight (g)
	Yield
(kg ha-1)

	T1–BispyribacSodium (10 SC) @ 20 g a.i. ha-1 as PoE 20 DAS
	21.47
	229.33
	99.67
	18.78
	2.54
	2974

	T2–Bispyribac Sodium (10 SC) @ 25 g a.i. ha-1 as PoE 20 DAS
	21.53
	230.00
	100.33
	18.79
	2.57
	3075

	[bookmark: _Hlk190680216]T3–Bispyribac Sodium (10 SC) @ 30 g a.i. ha-1 as PoE 20 DAS
	21.80
	232.00
	104.67
	18.87
	2.59
	3360

	[bookmark: _Hlk190679599]T4 – Butachlor (50 EC) @ 1500 g a.i. ha-1 as PE 
	20.88
	227.67
	99.67
	17.72
	2.52
	2777

	T5 – Pretilachlor @ 750 g a.i. ha-1 as PoE
	21.56
	229.33
	99.00
	18.83
	2.56
	3080

	T6 – Pendimethalin(30EC) @ 1000 g a.i. ha-1 PE
	21.64
	231.00
	102.00
	18.86
	2.55
	3036

	T7 –Pendimethalin (30 EC) @ 1000 g a.i. ha-1 fb one hand weeding at 40 DAS
	21.87
	234.33
	106.33
	18.87
	2.58
	3968

	 T8 – Two Hand weeding 20 and 40 DAS
	22.43
	239.33
	108.33
	18.88
	2.60
	4035

	 T9 –Weed free
	23.32
	248.00
	111.00
	20.55
	2.92
	4130

	T10 – Weedy
	17.33
	204.67
	67.67
	15.25
	1.60
	2339

	S.Em±
	0.59
	0.60
	0.63
	0.58
	0.01
	141

	CD (P=0.05)
	1.76
	1.76
	1.87
	1.74
	0.07
	416


Table no.2 Length of panicle (cm), No. of panicles (m-2), No. of grains per panicle, Teat weight (g), Panicle weight (g), yield (kg ha-1) as influenced by weed control treatments in dry direct seeded rice.
[bookmark: _Hlk191303682]PoE- Post emergence,	PE- Pre-emergence




[bookmark: _Hlk191298731]Fig. 1 Leaf area per plant(cm2), Panicle weight, Test weight, Length of panicle as influenced by different treatments in dry direct seeded rice.
[image: ]Treatments

Fig.2 Plant height, No. of tillers, Dry matter production, No. of panicle, No. of grains per panicle as influenced by different treatments in dry direct seeded rice.





Fig.3 Yields of rice as influenced by different treatments in dry direct seeded rice.

4. Conclusion
Weeds can be managed efficiently with manual hand weeding at 20 and 40 DAS. Weed management in direct seeded rice with also proved efficient to enhance crop growth, yield attributes as well as yield. Pendimethalin 1000 g a.i. ha-1 fb one hand weeding at 40 DAS and Bispyribac Sodium (10 SC) @ 30 g a.i. ha-1 as PoE 20 DAS enhanced grain yield with significantly better than other treatments except hand weeding at 20 and 40 DAS and weed free. However, this conclusion drawn on the basis of one season experiment under agroclimatic conditions of Eastern Uttar Pradesh and there is the need of further validation of the results. 
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Plant height	T1	T2	T3	T4	T5	T6	T7	T8	T9	T10	84.29	86.72	85.42	83.93	84.54	83.38	85.45	87.36	89.27	64.7	No. of tillers	T1	T2	T3	T4	T5	T6	T7	T8	T9	T10	203.67	208	223.67	193.33	213.33	207	280.67	234	290.33	149.66999999999999	Dry matter production	T1	T2	T3	T4	T5	T6	T7	T8	T9	T10	64.540000000000006	67.48	72.400000000000006	60.1	65.319999999999993	65	82.4	85.58	86.5	53.31	No. of panicles	T1	T2	T3	T4	T5	T6	T7	T8	T9	T10	229.33	230	232	227.67	229.33	231	234.33	239.33	248	204.67	No. of grains per panicle	T1	T2	T3	T4	T5	T6	T7	T8	T9	T10	99.67	100.33	104.67	99.67	99	102	106.33	108.33	111	67.67	



Yield	T1	T2	T3	T4	T5	T6	T7	T8	T9	T10	2974	3075	3360	2777	3080	3036	3968	4035	4130	2339	
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