
~ 2879 ~ 

International Journal of Chemical Studies 2020; 8(2): 2879-2883

P-ISSN: 2349–8528

E-ISSN: 2321–4902 

www.chemijournal.com 

IJCS 2020; 8(2): 2879-2883 

© 2020 IJCS 

Received: 25-01-2020 

Accepted: 27-02-2020 

Sumit 

M.Sc. Scholar, Department 
of Agronomy, Indira Gandhi 
Krishi Vishwavidyalaya, 
Raipur, Chhattisgarh, India, 

India 

Dr. KL Nandeha

Professor & Head 
Department of Agronomy, 
Indira Gandhi Krishi 
Vishwavidyalaya, Raipur, 
Chhattisgarh, India

Sunil Kumar 

Scientist, Department of 
Agronomy, Indira Gandhi 
Krishi Vishwavidyalaya, 
Raipur, Chhattisgarh, India, 

India 

Corresponding Author: 

Sumit 

M.Sc. Scholar, Department 
of Agronomy, Indira Gandhi 
Krishi Vishwavidyalaya, 
Raipur, Chhattisgarh, India, 
India 

Effect of different weed management practices on 

growth, yield attributes and yield of direct seeded 

rice (Oryza sativa L.) 

Sumit, Dr. KL Nandeha and Sunil Kumar 

DOI: https://doi.org/10.22271/chemi.2020.v8.i2ar.9188 

Abstract 

A field experiment was conducted on Instructional cum Research Farm, Indira Gandhi Krishi 

Vishwavidyalaya, Raipur (C.G.) during kharif season 2018 to evaluate the new formulation of 

oxyfluorfen (20 % DF) on weed control in direct seeded rice. Oxyfluorfen is a diphenyl-ether herbicide 

as a pre-emergence herbicide used for control of annual, perennial and broad leaved weeds in a various 

field crops. Pre-emergence (PE) application of oxyfluorfen 20 DF @ 720 g ha-1 gave significantly lower 

total weed density, weed dry weight and higher weed control efficiency at all the intervals. However, 

Oxyfluorfen 20 DF @ 240 g ha-1 as PE herbicide can keep the weed density and dry weight below the 

economic threshold level and increase the grain yield (49.51 q ha-1) and straw yield (64.52 q ha-1) in 
direct seeded rice. Unweeded control accounted for lower grain yield (5.83 q ha-1) which causes higher 
weed density and dry weight, respectively due to heavy competition of weeds for nutrients, space and 

light. 
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Introduction 

Rice (Oryza sativa L.) is one of the important cereal crops which plays a vital role in food 

security. More than 90 per cent of total rice production in the world is consumed by Asian 

countries, where it is a staple food for a majority of the population (Mohanty, 2013) [11]. 

During 2015-16, India had record production of rice to the tonne of 104.32 million tonnes 

(Anonymous, 2016) [2, 3] but considering the present growth rate of population as well as per 

capita income, the demand for rice has been projected as 156 million tonnes by 2030 

(Anonymous, 2016) [2, 3]. Chhattisgarh is 13.51 m ha of which 5.9 m ha area is under 

cultivation. Rice occupies an area of 3.68 m ha with productivity of 20.20 q ha-1. In 

Chhattisgarh, rice is compeletly grown under kharif season, which covers around 74, 97 and 

95 per cent cropped area of total area of Chhattisgarh plain, Bastar plateau and Northern hill 

zones, respectively. Chhattisgarh state devote 5.26 per cent of the total rice production of the 

country. However the production and productivity of rice per unit area of state is very poor 

(Anonymous, 2017) [4]. Weeds are one of the major problems in agriculture that also reduce 

the yield and also utilize essential nutrients. Most of the improved crop management practices 

in rice cultivation failed due to poor and imprope practices for containing weeds. There are 

several reasons for low productivity and the one due to weeds is the most important. Weeds 

competetation with rice for moisture, nutrients, light, temperature and space. Moorthy and 

Saha, (2005) [12]. Estimated the extent of yield reduction due to weeds to be over 50% in direct 

seeded upland rice, 30-35% in direct seeded rice under puddled condition and around 15-20% 

in transplanted rice. Manhas et al., (2012) [10] and Ghosh, et al. (2016) [9]. Hand weeding is the 

traditional weed control method in rice cultivation practices. However, due to high labour cost, 

non-availability of labour and time taken for manual removal, farmers are forced to decide for 

most alternative of chemical weed control. Many herbicides are being used successfully for 

weed control in rice both as pre-emergence and post-emergence application. Commenly used 

pre-emergence herbicides like pretilachlor, pendimethaline, alachlor, butachlor etc. New 

herbicides are used desirable to reduce the problem of residue buildup. Shift in weed flora and 

development of herbicide resistance in weeds. Hence, the present investigation was to study 

the effect of different weed management practices on growth and yield of direct seeded rice. 
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Material and Methods 

Field experiment was conducted during kharif season of 2018 

at Instructional cum Research Farm, Indira Gandhi Krishi 

Vishwavidyalaya, Raipur, geographically, Raipur situated in 

mid–eastern part of Chhattisgarh state and lies at 210 16′ 

North Latitude and 810 36' East Longitude with an altitude of 

314.15 m above the mean sea level. Climatologically, Raipur 

comes under the Chhattisgarh plains agro climatic sub zone 

which having sub humid climatic condition. The region 

receives an average of 1104 mm annual rainfall, out of which 

about 87 per cent received during the rainy season (June to 

September) and the rest of 13 per cent during the winter 

season (October to February). The soil was neutral (pH 7.1) in 

reaction with medium in fertility having 0.46% soil organic 

carbon, low nitrogen (214 kg ha-1), medium phosphorus (17.5 

kg ha-1) and high potassium (301 kg ha-1) content. The 

experiment was laid out in Randomized Block Design (RBD) 

with three replication. The treatments comprised of eleone 

treatments. The test variety used in experiment MTU-1010. It 

is recommended for direct- seeded upland and rainfed 

ecosystem in different region of the country (including 

Chhattisgarh). It It is a semi dwarf variety matures about 115-

120 days. Oxyflourfen 20 DF @160 g a.i. ha-1 Oxyflourfen 20 

DF @ 200 g a.i. ha-1 Oxyflourfen 20 DF @ 240 g a.i. ha-1 

Oxyflourfen 20 DF @ 480 g a.i. ha-1 Oxyflourfen 20 DF @ 

720 g a.i. ha-1 Oxyflourfen 23.5 EC @ 105.75 g a.i. ha-1 

Pretilachlor 30.7 EC @ 187.27 g a.i. ha-1 Pendimethaline 30 

EC @ 187.27 g a.i. ha-1 were used in the experiment. The 

water are require 0.5 liter per plot and application of herbicide 

at 2 DAS after sowing. Rice was sown in rows 20 cm apart 

during the fourth week of June and harvesting is done in 

October last week. 

Results and Discussion 

Plant hight 

Data with respect to the plant hight are presented in table-1 

Significantly highest plant height was recorded under weed 

free treatment at all the growth stages which was statistically 

superior over However, it was at par to treatment hand 

weeding. Similarly, the least plant population (53.88 m-2) was 

observed at harvesting stage in unweeded check. This may be 

due death of plants because of smoothering weeds. rest of the 

treatment. Among the different doses of oxyflourfen 20 DF, 

the lowest plant height (88.9 cm) was recorded with 160 g a.i. 

ha-1. The logic for variation in plant hight of all the treatment 

may be due to the lower competition between weeds and crop 

for light, nutrients and space along with availability of water 

which allowed the crop to grow to their potential [Yadav et al 

(2009), Saha and Rao (2010)] [21]. 

Dry matter accumulation 

The data of dry matter production of crop plants are presented 

in table-1. It is evident from perusal of data that, the dry 

matter production of rice was increased with the advancement 

of crop age under all the treatments. Maximum dry matter 

was recorded at under weed free (7.14 g) followed by hand 

weeding (6.81 g). Dry matter of rice was significantly 

affected by the different doses of herbicides at growth periods 

Oxyflourfen 20 DF @ 240 g a.i. ha-1 resulted in to higher 

(6.24 g) dry matter accumulation among different doses of 

oxyflourfen at harvest. The lowest dry matter of rice was 

recorded under unweeded check which might be due to 

adverse effect of excessive crop-weed competition as evident 

from maximum dry matter production of weeds which 

resulted in decline of nutrient uptake and dry matter 

accumulation by crop. Similar results have been reported by 

[Singh and Bhan (1998) and Sahu (2016)] [29, 21]. 

Number of tillers 

Data are presented in table-1 number of tillers was 

significantly affected by the different doses of herbicides. The 

maximum number of tillers m-2 (473.33) was recorded under 

weed free treatment which were statistically superior over rest 

of the treatments. The minimum number of tillers m-2 (119.33) 

was recorded under unweeded check Among the different 

doses of oxyflourfen 20 DF, its pre-emergence application @ 

240 g a.i. ha-1 did produce higher number of tillers as 

compared to rest four doses [EI-Desoki (2003) and Ashraf et 

al. (2006)] [14, 5]. 

Leaf area index 

Data are presented in table-1.The highest leaf area index 

(5.91) was recorded under weed free treatment, followed by 

(5.83) with hand weeding while the minimum leaf area index 

(2.16) was noted under unweeded check. Pre-emergence 

application of oxyflourfen @ 240 g a.i. ha-1 resulted in to 

higher leaf area index (5.75) as compared to other doses of 

this herbicide at 60 DAS. Leaf area expantion might have 

reduced due to crop- weed competition and hence, the lower 

values of leaf area index have been observed in unweeded 

check. On the other hand, due to weed free environment more 

leaf area index was noticed in weed free treatment. Similar 

results were also reported by Halder and Patra (2010).  

Effective tillers (No. m-2) 

Grain yield of cereals is completely dependent upon the 

number of productive tillers produced by each plant. The data 

on effective tillers are presented in table-2. Data indicate that, 

weed free treatment showed maximum number of effective 

tillers (389.33 m-2) which was significantly superior over all 

treatments, except in hand weeding. Pre-emergence 

application of oxyflourfen 20 DF@ 240 g a.i.. ha-1 did 

produce more number of tillers (349.33 m-2) as compared to 

its other doses. 

Panicle length (cm) 

The data on panicle length as influenced by different 

treatments are presented in table-2. Observation of data 

acknowledges that, it was significantly affected by herbicidal 

treatments. The highest panicle length (23.52 cm) was 

observed under the treatment weed free which was 

statistically longer over all treatments followed by hand 

weeding (23.49 cm). Longer panicles were produced when 

oxyflourfen 20 DF was applied as pre-emergence @ 240 g a.i. 

ha-1 as compared to its other treatments. Larger panicle length 

from these treatments might be due to minimum crop- weed 

competition which allowed more growth of rice because of 

more availability of light, moisture, nutrients and space which 

led to production of longer size of panicle. [Singh et al 

(2005), Sathya Priya, et al (2017)] [27, 25]. 
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Table 1: Effect of different weed management practices on crop growth of direct seeded rice 

Treatment 
Plant height 

(cm) at harvest 

Dry matter accumulation,  

g m-2 at harvest 

No. of tiller 

(m-2) at harvest 

Leaf area index  

(60 DAS) 

T1 Oxyflourfen 20 DF@160 g a.i. ha-1 88.97 5.52 396.00 5.34 

T2 Oxyflourfen 20 DF@ 200 g a.i. ha-1 94.71 5.81 431.33 5.51 

T3 Oxyflourfen 20 DF@ 240 g a.i. ha-1 99.03 6.24 454.33 5.75 

T4 Oxyflourfen 20 DF@ 480 g a.i. ha-1 97.70 5.94 440.00 5.63 

T5 Oxyflourfen 20 DF@ 720 g a.i. ha-1 92.86 5.77 411.33 5.46 

T6 Oxyflourfen 23.5 EC@ 105.75 ml ha-1 84.30 5.37 389.33 5.24 

T7 Pretilachlor 30.7 EC@ 187.27 ml ha-1 75.41 4.94 381.00 5.04 

T8 Pendimethalin 30 EC@ 105.75 501ml ha-1 80.09 5.12 374.67 5.15 

T9 Hand Weeding 101.77 6.81 457.67 5.83 

T10 Weed free 104.20 7.14 473.33 5.91 

T11 Unweeded Check 53.88 4.03 119.33 2.16 

Sem± 2.74 0.17 2.23 0.02 

CD (P=0.05) 6.83 0.49 6.57 0.05 

Panicle weight (g) 

The data on panicle weight as affected by various treatments 

and are presented in table-2. Among all the treatments, the 

maximum panicle weight (2.64 g) was recorded under weed 

free treatment which was heavier over all treatment but was 

found at par to hand weeding, however the lightest panicle 

(0.88g) was produced with unweeded check. Heavier panicles 

might be due to better transfer of photosynthates to the sink 

which contributed to increase the weight of panicles. The 

results are in line with Saini (2005) [23], Subramaniyam et al 

(2007) [30] and Singh Parmajeet et al (2018) [26]. 

Table 2: Effect of different weed management practices on yield attributes and yield of direct seeded rice. 

Treatment 

Effective 

tillers 

(No.m-2) 

Panicle 

length 

(cm) 

Panicle 

weight 

(g) 

No of 

grains 

panicle-1 

1000 

grain 

weight (g) 

Grain 

yield 

(q ha-1)

Straw 

yield 

(q ha-1)

Harvest 

index 

(%) 

Weed 

index 

(%) 

T1 Oxyflourfen 20 DF@160 g a.i. ha-1 223.33 22.07 1.99 121.17 23.23 35.15 50.47 41.11 35.79 

T2 Oxyflourfen 20 DF@ 200 g a.i. ha-1 284.00 22.67 2.22 128.33 23.76 42.33 58.70 42.09 22.68 

T3 Oxyflourfen 20 DF@ 240 g a.i. ha-1 349.33 23.13 2.48 136.33 24.14 49.51 64.52 43.36 9.57 

T4 Oxyflourfen 20 DF@ 480 g a.i. ha-1 311.67 22.94 2.37 133.67 23.95 46.23 61.54 42.79 15.56 

T5 Oxyflourfen 20 DF@ 720 g a.i. ha-1 273.33 22.62 2.18 126.00 23.69 41.41 57.22 42.00 24.36 

T6 Oxyflourfen 23.5 EC@ 105.75 ml ha-1 202.33 21.67 1.89 118.67 22.99 30.75 45.37 40.52 43.83 

T7 Pretilachlor 30.7 EC@ 187.27 ml ha-1 170.33 19.91 1.64 112.33 22.68 22.50 33.56 40.03 58.90 

T8 Pendimethalin 30 EC@ 105.75 501ml ha-1 182.33 20.21 1.76 114.67 22.77 26.58 39.17 40.27 51.45 

T9 Hand Weeding 381.00 23.49 2.60 140.67 24.32 53.91 67.06 44.58 1.53 

T10 Weed free 389.33 23.52 2.64 142.33 24.39 54.75 67.93 44.64 - 

T11 Unweeded Check 58.33 10.95 0.88 79.33 22.02 5.83 13.80 29.71 89.35 

Sem± 5.17 0.43 0.11 3.63 0.10 2.86 3.26 1.82 - 

CD (P=0.05) 15.26 1.27 0.33 10.72 0.29 8.43 9.62 5.37 - 

Number of grains panicle-1 

The data on total number of grains panicle⁻¹ as affected by 

different treatments are presented in table-2. Among all the 

treatments, the highest number of grains panicle⁻¹ (142.33) 

was observed in treatment weed free which was significantly 

superior over all treatments but was found at par to hand 

weeding (140.67). The minimum number of grains panicle⁻¹ 

(79.33) was recorded under unweeded check. Among various 

doses of oxyflourfen 20 DF, its 240 g a.i. ha-1 as 

preemergence application did produce more grains panicle-1 

as compared to remaining doses of oxyflourfen 20 DF. The 

higher number of grains panicle⁻¹ recorded in these treatments 

which might be due to the lower weed competition in terms of 

dry matter of weeds which created overall congenial 

environment for growth and development of rice which 

resulted more availability of light, moisture, nutrients and 

space for rice plant which led to produce more number of 

sound grains panicle⁻¹. The results of investigation confirm 

the findings of Saini et al (2001) [24] and Kiran et al (2010) 
[18]. 

1000-grain weight (g) 

The weight of thousand grains is also an important attributes 

to yield and data are presented in table-2. The highest weight 

of 1000-grain (24.39 g) was found in weed free treatment 

which was statistically superior over all treatments except 

hand weeding and the lowest weight of 1000-grain (22.02 g) 

was found in unweeded check. These results are similar to the 

findings of Ganeshwor and Gadadhar (2000) [15], Khan and 

Tarique (2011) [17] and Popy et al (2017) [20]. 

Grain yield (q ha-1)

On perusal of data given in table-2 reveal that the highest 

grain yield (54.75 q ha-1) was recorded under weed free 

treatment which was significantly superior over all treatments, 

followed by hand weeding (53.91 q ha-1). The minimum grain 

yield (5.83 q ha-1) was recorded under unweeded check. So 

for as the different doses of oxyflourfen 20 DF is concerned, 

pre- emergence application of it @ 240 g a.i. ha-1 did produce 

higher grain yield (49.51 q ha-1) which has been significantly 

higher over its lower dose of 800 g a.i. ha-1 whereas, it was at 

par with its 1000, 2400 and 3600 g a.i. ha-1. Higher grain 

yield is due to better control of weeds at critical stages and 

thus, providing favourable environment for better growth and 

development leading to enhanced yield and yield attributes. In 

rice, productivity is mainly decided by the weed control 

efficiency of weed management methods as earlier observed 

by Abraham et al (2010) [1]. This corroborates the result of 

Singh et al (2007) [28]  
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Straw yield (q ha-1)
The data on straw yield under different treatments have been 

presented in table 2. The straw yield was significantly 

affected by different treatments. The highest straw yield 

(67.93 q ha-1) was recorded under treatment weed free which 

was significantly superior over all treatments but was found at 

par with hand weeding (67.06 q ha-1). The minimum straw 

yield (13.80 q ha-1) was recorded under unweeded check. Pre-

emergence application of oxyflourfen @ 240 g a.i. ha-1 did 

produce (64.52 q ha-1) straw yield which was statistically 

higher over its two lower doses (160 and 200 g a.i. ha-1), 

however it was at par with its doses 480 and 720 g a.i. ha-1. 

This may be because of better weed control which reduce the 

competition with crop and thus, better crop growth and thus, 

yield (Azad et al., 1990) [6]. 

Harvest index (%) 

The data on harvest index for different treatments have been 

presented in table. The highest harvest index (44.64%) was 

found in weed free treatment which was statistically superior 

over all treatments; however, it was at par to treatment hand 

weeding at 15 and 30 DAS (44.58%). The lowest harvest 

index was found in unweeded check (29.71%). So for as 

effect of oxyflourfen 20 DF is concerned, similar trend was 

followed as in grain yield. Deberman and Fairhurst (2000) [8] 

concluded that, lower harvest index may be due to the more 

competition during the critical periods which results in lower 

number of tillers, leaves, less number of grains and lower 

translocation of photosynthates towards the reproductive parts 

of the crop plant and act as a barrier for lower economic as 

well as biological yield. 

Weed index (%) 

On perusal of data on weed index table showed that, there was 

maximum yield reduction to the tune of (89.35%) under 

unweeded check, however the least yield reduction of 1.53% 

was observed in hand weeding treatment. Among different 

doses of oxyflourfen, pre-emergence application of its 240 g 

a.i. ha-1, the least yield reduction (9.57%) as against its 160, 

200, 240, 480 and 720 g a.i. ha-1. The more grain yield 

reduction is obviously due to greater weed infestation which 

negatively affected the plant growth, yield attributes and yield 

of direct-seeded rice. On the other hand yield was relatively 

less reduced in the treatment having better weed control. 

Similar result was found by Mukherjee and Singh (2005) [19]. 

Conclusion 

Among the herbicide treatments, significantly highest values 

of yield attributes, grain yield, straw yield, harvest index and 

weed index was recorded under weed free but at par to hand 

weeding 15 and 30 DAS and Oxyflourfen 20 % DF@ 240 g 

a.i. ha-1. 
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