


EFFECT OF NEW MOLECULES OF HERBICIDES ON PRODUCTIVITY OF TRANSPLANTED RICE (Oryza sativa L.)


ABSTRACT:
Weeds are a significant limiting factor in transplanted rice as they compete for the same nutrients which crop needs. Herbicide usage gaining popularity among the farmer groups especially which are sustainable in nature. The study took place at the Instructional Cum Research Farm, Barrister Thakur Chhedilal College of Agriculture and Research Station in Bilaspur (Chhattisgarh) during the kharif season of 2023. There were three replications of the experiment, and it was set up in a Randomized Block Design. The treatments included seven ways to control weeds: Florpyrauxifen benzyl + Cyhalofop butyl @ 120 (20+100 g/L) (new source technical) applied at 30 DAT (T1), Florpyrauxifen benzyl + Cyhalofop butyl @ 150 (25+125 g/L) (new source technical) applied at 30 DAT (T2), Florpyrauxifen benzyl + Cyhalofop butyl @ 180 (30+150 g/L) (new source technical) applied at 30 DAT (T3), Bispyribac-Na 10% SC @ 25 g/ha applied at 30 DAT (T4), Florpyrauxifen benzyl + Cyhalofop butyl @ 150 (25+125 g/L) (Novlect, Existing source technical) applied at 30 DAT (T5), Weed free through Hand weeding (T6), and Untreated check (water spray) (T7). In August, the test crop Indira Barani Dhan-1 was planted, and in November 2023, it was harvested. The experiment showed that T6 had the best growth traits, such as panicle length, number of grains per panicle, test weight, grain yield, and straw production. T3, T5, T4, T2, and T1 came next. Under T7, the above characteristics had the lowest levels. A study of the economy showed that treatment T3 had the highest net return, followed by T6 and T5. The B:C ratio was highest under T3 (2.30) and therapy T5 (2.16).
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INTRODUCTION
‘Rice is Life’, the slogan of the International Year of Rice – 2004 (IYR) has been declared by the United Nations General Assembly (Jacques Diouf, 2003). Rice (Oryza sativa L.) is a major staple crop widely grown in India. In 2000, global rice production add upto 600 million tonnes and is expected to increase by 1.5 times, potentially reaching 904 million tonnes by 2030 (Kubo and Purevdorj, 2004). Chhattisgarh, recognized as India's "rice bowl," grows rice across 4.33 million hectares, producing 11.21 million tonnes, with an average state yield of 3212 kg per hectare (Anonymous, 2022-23).
It is grown in India on 46.38 M ha area and 130.29 Mt production with national average yield 2.809 t/ha during the year 2021-22 and in Chhattisgarh, rice is cultivated in 3.76 M ha area and production is 7.90 Mt with average yield 2.101 t/ha (Anonymous, 2022). With a growing population, India will need to produce more rice to meet rising demand, which is reach expected to 130 million tonnes by 2030. India is the world second largest producer (105.3 M t) covering an area of 43.10 m ha with productivity level of 2.38 t/ha.  However, India's rice productivity remains low compared to other rice-producing nations, such as China (7.3 t/ha), Australia (10.1 t/ha), the United States (7.5 t/ha) and Russia (5.2 t/ha). (Yadav et al., 2019). 
Today, it is not only a primary source of nutrition but also a key economic commodity, influencing agricultural policies and trade. Rice is grown in various ecosystems to boost production in response to climate change. While new ecosystems are continually developing, transplanting remains the predominant and traditional method of rice cultivation under irrigated conditions. Weeds are the major constraints in rice production. Transplanted rice is infested by heterogeneous type of weed flora which causes yield reduction about 33-45 % (Duaryet al., 2015).
The varied weed flora in transplanted rice systems, including grasses, sedges, and broad-leaved weeds, can lead to yield losses of up to 76% (Singh et al. 2004). The critical period for weed competition occurs at 30 and 60 days after transplanting (DAT), with uncontrolled weed infestation causing grain yield reductions in transplanted rice ranging from 29% to 63% (Bhuvaneswari et al., 2009).
Applying herbicides to control weeds during critical crop-weed competition phases helps lower weeding expenses while maintaining weed populations below the threshold level. As a result, it is necessary to assess the suitability of these new herbicides in the agroclimatic conditions of the Chhattisgarh plain. About 15-20% of the rice crop in Chhattisgarh is transplanted. These are the following objectives of an experiment such as
· To find out the effect of weed control practices on growth, yield attributes and yields of rice.
· To find out the effect of weed control practices on weed parameters.
·  To work out the economics of different weed treatments.
MATERIALS AND METHODS:
The field experiment was conducted during kharif season 2023 at the Instructional Research Farm, Barrister Thakur Chhedilal College of Agriculture and Research Station, Bilaspur (C.G.). The Research Farm is located at 22.09° N latitude, 82.15° E longitude at an altitude of 298 m above mean sea level. This region comes under Eastern Plateau and Hill Region (Agro-climatic Zone VII) of India. Climatologically, Bilaspur is characterized as slightly moist hot zone. An average annual rainfall of 1198.2 mm is generally recorded and mostly concentrated during the period from June to September. The major portion of the rainfall is received from South-Western monsoon. The weekly mean maximum temperature and minimum temperature during crop growth varied from 28.46 °C to 32.89 °C and 14.31 °C to 26.31 °C respectively. The soil is medium to loamy soil which favours the rice cultivation. 
 There were seven treatments with three replications was laid out in a randomized block design (RBD). Seedling was transplanted at 20 cm x 10 cm spacing with recommended level of nutrient N: P2O5: K2O i.e., 100:60:40 kg/ha. The post emergence herbicides such as Florpyruxifen-benzyl, Cyhalofop-butyl and Bispyribac-Na were applied at 30 DAT. Manual weeding was performed to maintain the designated plots free of weeds. The statistical analysis was carried out by method of Gomez and Gomez wherever statistical significance was observed. Critical difference (CD) at 5 % level of probability was worked out for comparison.
RESULTS 
Effect on crop
Data shows significant results in the below mentioned table no. 1 to 5 reveals that amongst weed management practices, significant result were obtained under weed free through hand weeding (T6), followed by T3 (13.08) Florpyrauxifen benzyl + Cyhalofop butyl EC @ 180 (30+150g/L) (new source technical) which was applied at 30 DAT was found to have the highest plant height, number of tillers per hill, dry matter accumulation (g/hill), panicle length, number of grains per panicle, test weight, grain yield and straw yield significantly more than any other treatment, with exception of treatment T7 untreated check (water spray). was statistically superior over T5 Florpyrauxifen benzyl + Cyhalofop butyl EC @ 150 (25+125g/L) (Novlect, Existing source technical) applied at 30 DAT, treatment T4 Bispyribac-Na 10% SC @ 25 g/ha applied at 30 DAT, treatment T2 Florpyrauxifen benzyl + Cyhalofop butyl EC @ 150 (25+125g/L) (new source technical) applied at 30 DAT and T1 Florpyrauxifen benzyl + Cyhalofop butyl EC @ 120 (20+100g/L) (new source technical) applied at 30 DAT. The above treatments were significantly superior over the treatments of untreated check (water spray). Comparable results were also documented by Chowdhary and Dixit (2018), Singh et al. (2019), and Ramesha et al. (2019).
Table 1. Effect of herbicidal application on plant height (cm) at 30, 60, 90 DAT and at harvest.
	Trt. No.
	Treatment Details
	
	Plant height (cm)

	
	
	30
DAT
	60
DAT
	90
DAT
	At harvest

	T1
	Florpyrauxifen benzyl + Cyhalofop butyl EC @ 120 (20+100g/L) (new source technical) at 30 DAT 
	56.83
	91.53
	101.07
	98

	T2
	Florpyrauxifen benzyl + Cyhalofop butyl EC @ 150 (25+125g/L) (new source technical) at 30 DAT 
	58.67
	92.73
	102.2
	99.53

	T3
	Florpyrauxifen benzyl + Cyhalofop butyl EC @ 180 (30+150g/L) (new source technical) at 30 DAT 
	65.67
	98.57
	107.80
	104.97

	T4
	Bispyribac-Na 10% SC @ 25 g/ha at 30 DAT 
	62.92
	95.30
	105.13
	101.67

	T5
	Florpyrauxifen benzyl + Cyhalofop butyl                    EC @ 150 (25+125g/L) (Novlect, Existing source technical) at 30 DAT 
	64.18
	96.60
	105.73
	102.73

	T6
	Weed free through hand weeding
	67.7
	100.53
	109.90
	107.25

	T7
	Untreated check (water spray) 
	53.8
	77.18
	90.48
	86.40

	
	SEm (±) 
	0.78
	0.61
	0.63
	0.69

	
	CD (0.05) 
	NS
	1.89
	1.94
	2.14


Table 2. Effect of herbicidal application on number of tillers per hill at 30, 60, 90 DAT and at harvest
	Trt. No.
	Treatment Details
	Number of tillers per hill

	
	
	30
DAT
	60
DAT
	90
DAT
	At harvest

	T1 
	Florpyrauxifen benzyl + Cyhalofop butyl EC @ 120 (20+100g/L) (new source technical) at 30 DAT 
	6.55
	8.43
	11.41
	11.17

	T2
	Florpyrauxifen benzyl + Cyhalofop butyl EC @ 150 (25+125g/L) (new source technical) at 30 DAT 
	6.57
	8.45
	11.55
	11.03

	T3
	Florpyrauxifen benzyl + Cyhalofop butyl EC @ 180 (30+150g/L) (new source technical) at 30 DAT 
	7.83
	10.08
	13.08
	12.83

	T4
	Bispyribac-Na 10% SC @ 25 g/ha at 30 DAT 
	6.77
	8.56
	11.80
	11.12

	T5
	Florpyrauxifen benzyl + Cyhalofop butyl                    EC @ 150 (25+125g/L) (Novlect, Existing source technical) at 30 DAT 
	6.83
	8.97
	11.97
	11.60

	T6
	Weed free through hand weeding
	8.97
	11.27
	14.27
	13.90

	T7
	Untreated check (water spray) 
	5.27
	6.00
	9.03
	8.62

	
	SEm (±) 
	0.46
	0.36
	0.35
	0.32

	
	CD (0.05) 
	NS
	1.10
	1.07
	0.99



Table 3. Effect of herbicidal application on dry matter production (g/hill) at 30, 60, 90 DAT and at harvest
	Trt. No.
	Treatment Details
	Dry matter accumulation (g/hill) 

	
	
	30
DAT
	60
DAT
	90
DAT
	At harvest

	T1
	Florpyrauxifen benzyl + Cyhalofop butyl EC @ 120 (20+100g/L) (new source technical) at 30 DAT
	2.90
	8.56
	14.66
	17.23

	T2
	Florpyrauxifen benzyl + Cyhalofop butyl EC @ 150 (25+125g/L) (new source technical) at 30 DAT
	3.09
	9.33
	16.85
	19.63

	T3
	Florpyrauxifen benzyl + Cyhalofop butyl EC @ 180 (30+150g/L) (new source technical) at 30 DAT
	3.71
	10.46
	18.40
	21.24

	T4
	Bispyribac-Na 10% SC @ 25 g/ha at 30 DAT
	3.27
	9.71
	17.21
	20.05

	T5
	Florpyrauxifen benzyl + Cyhalofop butyl EC @ 150 (25+125g/L) (Novlect, Existing source technical) at 30 DAT
	3.46
	9.84
	17.42
	20.29

	T6
	Weed free through hand weeding
	[bookmark: _Hlk176185648]4.13
	[bookmark: _Hlk176185682]11.49
	[bookmark: _Hlk176185717]20.28
	[bookmark: _Hlk176185749]23.00

	T7
	Untreated check (water spray)
	[bookmark: _Hlk176185665]2.98
	[bookmark: _Hlk176185697]6.87
	[bookmark: _Hlk176185732]11.00
	[bookmark: _Hlk176185767]12.50

	
	SEm (±)
	0.08
	0.14
	0.24
	0.29

	
	CD (0.05)
	NS
	0.42
	0.74
	0.91



Table 4. Panicle length (cm) and number of grains per panicle of transplanted rice (Oryza sativa L.)  as influence by herbicide application.
	Trt. No.
	Treatment Details
	Panicle length (cm)
	No. of Grains per panicle

	T1
	Florpyrauxifen benzyl + Cyhalofop butyl EC @ 120 (20+100g/L) (new source technical) at 30 DAT
	18.26
	101.03

	T2
	Florpyrauxifen benzyl + Cyhalofop butyl EC @ 150 (25+125g/L) (new source technical) at 30 DAT
	18.7
	106.93

	T3
	Florpyrauxifen benzyl + Cyhalofop butyl EC @ 180 (30+150g/L) (new source technical) at 30 DAT
	20.36
	123.5

	T4
	Bispyribac-Na 10% SC @ 25 g/ha at 30 DAT
	18.96
	111.29

	T5
	Florpyrauxifen benzyl + Cyhalofop butyl EC @ 150 (25+125g/L) (Novlect, Existing source technical) at 30 DAT
	19.2
	115.3

	T6
	Weed free through hand weeding
	[bookmark: _Hlk176186125]21.5
	[bookmark: _Hlk176186165]132.53

	T7
	Untreated check (water spray)
	[bookmark: _Hlk176186142]14.93
	[bookmark: _Hlk176186179]78.34

	
	SEm (±)
	0.35
	2.13

	
	CD (0.05)
	1.1
	6.58



Table 5. Effect of herbicidal application on Grain yield (q/ha), Straw yield (q/ha) and Test weight (g).
	Trt. No.
	Treatment Details
	Test weight (g)
	Grain yield (q/ha)
	Straw yield (q/ha)

	T1
	Florpyrauxifen benzyl + Cyhalofop butyl EC @ 120 (20+100g/L) (new source technical) at 30 DAT
	20.28
	39.36
	50.88

	T2
	Florpyrauxifen benzyl + Cyhalofop butyl EC @ 150 (25+125g/L) (new source technical) at 30 DAT
	21.26
	42.18
	52.79

	T3
	Florpyrauxifen benzyl + Cyhalofop butyl EC @ 180 (30+150g/L) (new source technical) at 30 DAT
	23.11
	46.99
	57.28

	T4
	Bispyribac-Na 10% SC @ 25 g/ha at 30 DAT
	21.55
	44.48
	54.48

	T5
	Florpyrauxifen benzyl + Cyhalofop butyl EC @ 150 (25+125g/L) (Novlect, Existing source technical) at 30 DAT
	22.15
	44.72
	55.00

	T6
	Weed free through hand weeding
	23.4
	[bookmark: _Hlk176186218]50.83
	[bookmark: _Hlk176186247]59.39

	T7
	Untreated check (water spray)
	18
	20.07
	[bookmark: _Hlk176186265]28.97

	
	SEm (±)
	0.33
	0.68
	0.63

	
	CD (0.05)
	1.03
	2.10
	1.93


Effect on weeds
Data presented in Table No. 6 to 10. Clearly shows that, at 30 days after transplanting, there was non-significant difference between treatments with respect of weed density (No./m2) and weed dry weight (g m-2). At 60 days after transplanting, significant lowest number of weeds and weed dry weight in treatment T6 weed free through hand weeding and among herbicidal treatments T3 Florpyrauxifen benzyl + Cyhalofop butyl EC @ 180 (30+150g/L) (new source technical) applied at 30 DAT while significant highest weed density (No./m2) and weed dry weightwere noted in treatment T7 untreated check (water spray). At 90 days after transplanting, significant lowest number of weeds and weed dry weight in treatment T6 weed free through hand weeding and among herbicidal treatments T3 Florpyrauxifen benzyl + Cyhalofop butyl EC @ 180 (30+150g/L) (new source technical) applied at 30 DAT while significant highest weed density (No./m2) and weed dry weightwere noted in treatment T7 untreated check (water spray). At harvest, significant lowest number of weeds and weed dry weight in treatment T6 weed free through hand weeding and among herbicidal treatments T3 Florpyrauxifen benzyl + Cyhalofop butyl EC @ 180 (30+150g/L) (new source technical) applied at 30 DAT while significant highest weed density (No./m2) and weed dry weightwere noted in treatment T7 untreated check (water spray). Identical findings were documented by Hossain and Mondal (2014).
At 60 days after transplanting, significant lowest weed control efficiency and highest weed index were noted in treatment T7untreated check (water spray) and significant highest weed control efficiency and lowest weed index were noted in treatment T6 weed free through hand weeding. Among herbicidal treatments, treatment T3 Florpyrauxifen benzyl + Cyhalofop butyl EC @ 180 (30+150g/L) (new source technical) applied at 30 DAT have highest weed control efficiency and lowest weed index. At 90 days after transplanting, significant lowest weed control efficiency and highest weed index were noted in treatment T7 untreated check (water spray) and significant highest weed control efficiency and lowest weed index were noted in treatment T6 weed free through hand weeding. Among herbicidal treatments, treatment T3 Florpyrauxifen benzyl + Cyhalofop butyl EC @ 180 (30+150g/L) (new source technical) applied at 30 DAT have highest weed control efficiency and lowest weed index. At harvest, the lowest weed control efficiency and highest weed index were observed in treatment T7 (untreated check with water spray), while the highest weed control efficiency and lowest weed index were recorded in treatment T6 (weed-free through hand weeding). Among herbicidal treatments, treatment T3 Florpyrauxifen benzyl + Cyhalofop butyl EC @ 180 (30+150g/L) (new source technical) applied at 30 DAT have highest weed control efficiency and lowest weed index. 
Table 6. Identification of different weed florain transplanted rice
	S. No.
	Scientific name
	Family
	Common name

	Monocot

	1
	Eichnochloacrusgalli
	Poaceae
	Barnyard grass

	2
	Cynodondactylon(L.)
	Poaceae
	Doob

	Sedges

	3
	Cyperusrotundus (L.)
	Cyperaceae
	Motha

	4
	Fimbrystylismilicea
	Cyperaceae
	Hoorahgrass

	Dicot

	5
	Ammaniabaccifera
	Lythraceae
	Monarch redstem

	6
	Eclipta alba
	Asteraceace
	False daisy

	7
	Ludwigiaparviflora
	Onagraceae
	Water primerose

	8.
	Marseliaquadrifolia
	Marsileaceae
	European water clover



Table 7. Effect of herbicidal application on weed density/m2 in transplanted rice at 30, 60, 90 DAT and at harvest
	Trt. No.
	Treatment Details
	Number of weeds/m2

	
	
	30
DAT
	60
DAT
	90
DAT
	At harvest

	T1
	Florpyrauxifen benzyl + Cyhalofop butyl EC @ 120 (20+100g/L) (new source technical) at 30 DAT
	50.5
	26.9
	23.2
	23.7

	T2
	Florpyrauxifen benzyl + Cyhalofop butyl EC @ 150 (25+125g/L) (new source technical) at 30 DAT
	48.1
	25.4
	20.9
	21.2

	T3
	Florpyrauxifen benzyl + Cyhalofop butyl EC @ 180 (30+150g/L) (new source technical) at 30 DAT
	51.4
	21.6
	12.4
	12.6

	T4
	Bispyribac-Na 10% SC @ 25 g/ha at 30 DAT
	50.8
	23.95
	20.4
	20.7

	T5
	Florpyrauxifen benzyl + Cyhalofop butyl EC @ 150 (25+125g/L) (Novlect, Existing source technical) at 30 DAT
	51.3
	23.5
	19.7
	19.9

	T6
	Weed free through hand weeding
	-
	-
	-
	-

	T7
	Untreated check (water spray)
	[bookmark: _Hlk176186384]52.2
	[bookmark: _Hlk176186453]80.9
	[bookmark: _Hlk176186550]90.4
	[bookmark: _Hlk176186631]91.7

	
	SEm (±)
	0.70
	0.57
	0.81
	0.54

	
	CD (0.05)
	NS
	1.76
	2.49
	1.68


Table 8. Effect of herbicidal application on dry weight of weeds in transplanted rice at 30, 60, 90 DAT and at harvest
	Trt. No.
	Treatment Details
	Weed dry weight (g/m2) 

	
	
	30
DAT
	60
DAT
	90
DAT
	At harvest

	T1
	Florpyrauxifen benzyl + Cyhalofop butyl EC @ 120 (20+100g/L) (new source technical) at 30 DAT
	15.15
	8.07
	6.69
	6.87

	T2
	Florpyrauxifen benzyl + Cyhalofop butyl EC @ 150 (25+125g/L) (new source technical) at 30 DAT
	14.43
	7.82
	6.27
	6.35

	T3
	Florpyrauxifen benzyl + Cyhalofop butyl EC @ 180 (30+150g/L) (new source technical) at 30 DAT
	15.29
	6.08
	4.20
	4.48

	T4
	Bispyribac-Na 10% SC @ 25 g/ha at 30 DAT
	14.94
	7.58
	5.85
	6.03

	T5
	Florpyrauxifen benzyl + Cyhalofop butyl EC @ 150 (25+125g/L) (Novlect, Existing source technical) at 30 DAT
	15.39
	6.87
	5.55
	5.73

	T6
	Weed free through hand weeding
	-
	-
	-
	-

	T7
	Untreated check (water spray)
	15.56
	24.27
	27.12
	28.36

	
	SEm (±)
	0.48
	0.23
	0.25
	0.23

	
	CD (0.05)
	NS
	0.72
	0.62
	0.70



Table 9. Effect of herbicidal application on weed control efficiency (%) in transplanted rice at 30, 60 and 90 DAT and at harvest
	Trt. No.
	Treatment Details
	
	weed control efficiency (%) 

	
	
	30
DAT
	60
DAT
	90
DAT
	At harvest

	T1
	Florpyrauxifen benzyl + Cyhalofop butyl EC @ 120 (20+100g/L) (new source technical) at 30 DAT
	3.26
	66.75
	74.34
	73.15

	T2
	Florpyrauxifen benzyl + Cyhalofop butyl EC @ 150 (25+125g/L) (new source technical) at 30 DAT
	7.85
	68.60
	76.88
	74.50

	T3
	Florpyrauxifen benzyl + Cyhalofop butyl EC @ 180 (30+150g/L) (new source technical) at 30 DAT
	1.53
	73.30
	86.28
	84.26

	T4
	Bispyribac-Na 10% SC @ 25 g/ha at 30 DAT
	2.68
	70.40
	77.43
	74.43

	T5
	Florpyrauxifen benzyl + Cyhalofop butyl EC @ 150 (25+125g/L) (Novlect, Existing source technical) at 30 DAT
	1.72
	70.95
	78.21
	75.30

	T6
	Weed free through hand weeding
	100.00
	100.00
	100.00
	100.00

	T7
	Untreated check (water spray)
	-
	-
	-
	-


Table 10. Effect of herbicidal application on weed index (%) in transplanted rice 
	Trt. No.
	Treatment details
	Weed index (%)

	T1
	Florpyrauxifen benzyl + Cyhalofop butyl EC @ 120 (20+100g/L) (new source technical) at 30 DAT
	22.56

	T2
	Florpyrauxifen benzyl + Cyhalofop butyl EC @ 150 (25+125g/L) (new source technical) at 30 DAT
	17.01

	T3
	Florpyrauxifen benzyl + Cyhalofop butyl EC @ 180 (30+150g/L) (new source technical) at 30 DAT
	7.56

	T4
	Bispyribac-Na 10% SC @ 25 g/ha at 30 DAT
	12.50

	T5
	Florpyrauxifen benzyl + Cyhalofop butyl EC @ 150 (25+125g/L)
(Novlect, Existing source technical) at 30 DAT
	12.01

	T6
	Weed free through hand weeding
	-

	T7
	Untreated check (water spray)
	60.31


DISCUSSION: 
Result reveals that significant yield was obtained under weed free through hand weeding which we all known that hand weeding gives 100 % results although it is laborious process. After that Treatment T3 proved superior than the other treatments due to the unique chemical characteristics of Florpyrauxifen benzyl provides an alternative weed management tool in rice including the control of ALS, ACCase, HPPD, and Triazine target site resistant species. The herbicidal action involves Arylpicolinates which is similar to other synthetic auxin herbicide, disrupt the plant growth regulation processes through binding to auxin receptors. Nevertheless, the affinity of arylpicolinate to bind with specific receptors differentiates it from other synthetic auxins. There are several auxin receptors in plants referred as T1R1 proteins (AFB). The diverse auxin herbicide chemical class exhibit distinct binding preferences for the different receptors. Florpyrauxifen benzyl demonstrates a high affinity for binding with AFB-5 protein receptor and a low affinity for binding with T1R1 receptor which makes it different from other auxin herbicide. It has several advantages other than that which makes it different from others such as multiple modes of action and rapid degradation in soil with low persistence in the environment and it proved better results against BLWs and sedges. Cyhalofop butyl (ACCase inhibitor) herbicide mainly effective against grasses and its quick degradation mechanism in soil which prevents the soil pollution. Bispyribac-Na is a systemic, post-emergence herbicide mainly manage grasses, BLWs and sedges by interfering with the production of ALS enzyme necessary for plant growth. Although the doses of treatment T5 and T2 are same, but the yield is more in T5 as it contains Novlect – is an emerging technology which provides long lasting control and its unique chemistry helps to deter the development of herbicide resistance. Hence the observations panicle length, number of tillers per hill, dry matter accumulation (g/hill), panicle length, number of grains per panicle, test weight, grain yield and straw yield shows significant results. These outcomes are consistent with findings of Venkatesh et al. (2020) and Yakadri et al. (2016) and Rana et al. (2018).
Effect on weeds- There is a significant difference observed at 60 and 90 DAT, the number of weeds/m2, dry weight and weed control efficiency significantly superior in T6 followed by T3 and similar pattern observed. In contrast, the lowest weed index is reported under treatment T3 followed by T5, T4, T2, T1 while the highest weed index is in treatment T7. The results of the current study align with the findings of Priyanka Kabdal et al. (2014) and Madhulika Singh and Negalur et al. (2017).
Effect on Economics
Table No. 11 presented the common cost of cultivation in rice crop was 44,150.00 ₹/ ha. The maximum cost of cultivation was observed under treatment T6 (58,430.00 ₹/ ha) weed free through hand weeding and minimum cost of cultivation was 44,150.00 ₹/ ha. The maximum gross return was obtained under treatment T6 (1,63,521.89 ₹/ ha) weed free through hand weeding and minimum gross return was obtained under treatment T7 (65,119.61 ₹/ ha) untreated check (water spray). The maximum net return (1,08,240.14 ₹ ha-1) was obtained under T3 with Florpyrauxifen benzyl + Cyhalofop butyl EC @ 180 (30+150g/L) (new source technical) applied at 30 DAT and minimum net return was obtained under treatment T7 (20,969.61 ₹/ ha) untreated check (water spray). The maximum B:C ratio was obtained under treatment T3 (2.30) Florpyrauxifen benzyl + Cyhalofop butyl EC @ 180 (30+150g/L) (new source technical) applied at 30 DAT and minimum value for B:C ratio was obtained under treatment T7 (0.48) untreated check (water spray).
Table 11. Economics of transplanted rice (Oryza sativa L.) as influence by herbicide application 
	Trt. No.
	Cost of cultivation (₹/ha)
	Gross monetary return (₹/ha)
	Net monetary return (₹/ha)
	B:C ratio

	T1
	45502.00
	127112.38
	81610.38
	1.79

	T2
	45670.00
	136050.79
	90380.79
	1.98

	T3
	45838.00
	154078.14
	108240.14
	2.30

	T4
	45430.00
	143328.42
	97898.42
	2.15

	T5
	45670.00
	144767.97
	99097.97
	2.16

	T6
	58430.00
	163521.89
	105091.89
	1.80

	T7
	44150.00
	65119.61
	20969.61
	0.48



Conclusion:
The grain and straw yields were significantly highest in treatment T6 (weed-free through hand weeding), followed by treatment T3 (Florpyrauxifen benzyl + Cyhalofop butyl EC @ 180 (30+150g/L) (new source technical) applied at 30 DAT which was significantly superior over other treatments. Weed density and weed dry weight were significantly reduced under T3 (Florpyrauxifen benzyl + Cyhalofop butyl EC @ 180 (30+150g/L) (new source technical) applied at 30 DAT and maximum weed control efficiency was reported. The highest grain and straw yields were significantly highest in treatment T6 (weed-free through hand weeding), with treatment T3 following closely weed density count in treatment T7 (untreated control). The economic returns in terms of Gross returns were found highest in treatment T6 weed free through hand weeding. However, the highest Net returns B:C ratio (2.30) was found with treatment T3 (Florpyrauxifen benzyl + Cyhalofop butyl EC @ 180 (30+150g/L) (new source technical) applied at 30 DAT.
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