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Role of herbicides in management of weeds in rice crop 

 
Jaspreet Kaur, Sandeep Menon and Tejishwar Singh Romana 

 
Abstract 
Rice is a staple food source for people all over the world. Weed growth in paddy fields, on the other hand, 

is a serious biological threat to increased rice yield and quality. Several cultural, chemical, biological, and 

physical strategies influence weed production and composition in paddy fields. In most circumstances, 

herbicides can effectively control weeds, however chemical-based weed management is not a long-term 

answer. The different weed kinds and their consequences on rice production are discussed in this article, 

as well as weed management approaches for suppressing weed development in rice fields. The essential 

arguments are that rice has a wide variety of weeds (grassy, sedges, and broad leaf), weeds cause crop 

losses, and weed management solutions are restricted. Researchers will be able to learn more about how to 

boost agricultural productivity and manage weeds in a sustainable manner because of this research. 
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Introduction 

Rice (Oryza sativa L.) is a staple meal in Asia and the Pacific, with the Asia-Pacific region 

producing and consuming more than 90% of the world's rice (Chauhan and Johnson, 2011; 

Chauhan, 2013; Chuhan and Abugho, 2013; Nadir et al. 2017) [6, 7, 28]. Rice consumption per 

capita has been gradually falling in medium and high-income people in Asian countries such as 

Korea and Japan as affluence and rates of urbanization have increased. However, because low-

income workers account for around one-fourth of the Asian population, there will be enormous 

unmet demand for rice soon as rice consumption rises in these nations. In comparison to the base 

year of 1995, the global population is predicted to expand by 51% on average by 2025, and by 

as much as 87% in some cases (Papademetriou, 2000) [31]. Rice is also seen as a "lifeline" in 

many Asia-Pacific countries, according to Venkatesh (2016) [50], with over 90% of the world's 

rice accounting for 56% of population, manufacturing, and a variety of other industries. As a 

result, rice consumption is predicted to outpace supply in most countries. Aside from that, rice 

production necessitates a consistent supply of large amounts of water. Inconsistent rainfall, on 

the other hand, has caused a worldwide water scarcity (Simma et al., 2017) [41].  

In India, total cultivated area of rice 43 Mha, production 112million tones and productivity 

4.3tones per hectare. Rice producing leading states is west Bengal, Uttar Pradesh, Punjab, 

Odisha, Andhra Pradesh, Bihar, and Chhattisgarh. India is 2nd largest state produces of rice 

followed by China. India is not achieved self-sufficiency in rice but also produces surplus to 

export. In both area and production West Bengal is at the top and followed by the Uttar Pradesh. 

In production Andhra Pradesh is at the 3rd no. but in area at 3rd place Bihar is there. In India in 

productivity Punjab top the list with 34q/ha. Mainly rice is grown in two ways. One is direct 

seeded rice and other is transplanted rice. Transplanted rice method best for crop production. 

Transplanted rice not profitable because farmer face problem due to unavailability of labor and 

labor wages. In transplanted rice there are several operations like puddling, nursery preparation, 

labor for transplanting and high irrigation etc. they cost more but yield is also more in this than 

direct seeded rice. In Direct seeded rice (DSR) there is 1 main problem that is weed. IN DSR 

weed are present in more population than Transplanting method and it reduced the yield in more 

amounts. Yield reduction in transplanted rice 25%, direct seeded rice 52%and puddle rice 32% 

due to weed (Manna 1991) [25]. There are so many reasons for low production. Weeds are a major 

problem in rice. Average 40 to 60% yield loss in rice due to weed completion (Chauhan and 

Johnson) [6]. Weeds compete with crop for nutrient, moisture, space, light, and other growth 

factor (Parameswari and Srinivas.) [47]. Generally, weed cause 45% yield loss compared to other 

problem i.e., insect/pest, disease etc. In rice it also same but many times it is over 60%. Weeds 

produce large no. of seed. There is a famous phrase related weed “one year seeding seven-year 

weeding”. 
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Generally, first 30-40 days are important for crop because in 

that weed infestation is more. According to the Thapa and Jha, 

2002 report in transplanting method weed competition critical 

period is up to 40 DAT. Weed reduces the grain yield. Weed 

infestation decrease the grain yield directly and indirectly. 

Uncontrolled weed in dry seeded rice 75.8%, transplanted rice 

(TPR) 62% and wet land rice 70.6% reduction in grain yield 

(Singh et al., 2005) [42]. Most important Competition weed 

reduces up to32%grain yield (Singh et al., 2007c) [44]. 

Transplanted rice major dominant grass weeds are Echinochloa 

crusgalli, Echinochloa colona, Chloris barbata, Panicum sp., 

Cynodon dactylon broad weed species are Ammania baccifera, 

Marsilia quadrifolia, Potamogeton distinctus, Sphaeranthus 

indicus, Asteracantha longifolia, and Ruellia tuberose sedges 

species are Cyperus iria, C. rotundus and Fimbristylis miliacea 

(Ramachandra (2010)[34]. Weed infestation in transplanted rice 

leads to low yields and poor-quality products. Uncontrolled 

weeds in transplanted rice reduced productivity by 76% (Singh 

et al., 2004) [46]. Weeds appear 7-30 days after transplanting 

and compete with the rice plant until it reaches the tillering 

stage, when around 60% of weeds appear. Weed competition 

in lowland rainfed rice is critical 30 to 60 days after seeding, 

according to Moorthy and Sasha (2005) [26]. Weed free period 

through the critical period of competition is essential for obtain 

best rice yield. Weed management done by manual, 

mechanically and with chemical spray. Manual weeding is very 

common and effective method. In manual weeding weeds 

remove with hand. Manual weeding needs more numbers of 

labors. Mechanical method is very costly and not suitable. 

Rice is mostly grown in the warm/cool humid subtropics, 

where there is a lack of water control owing to flooding and 

drought, as well as considerable weed infestation, and the crop 

suffers as a result. Weeds are one of the most significant 

biological threats to improved rice yields around the world, and 

controlling them in rice is a tough, complex, costly, and 

regulated procedure. As a result, to control the numerous weed 

invasions in rice fields, planned weed management procedures 

must be addressed. The scorching complexities of "prolific 

weed invasion" have been added to by the unavailability of 

labor due to seasonal migration and a lack of farm activities 

during the peak of the rice growing season, and precision weed 

removal/control is now a must to maximize output 

sustainability and effective resource use. Chemical weed 

control is the most used method for weed control in rice 

because it is simple, quick, timesaving, cost-effective, and 

reliable. Due to the herbicidal resistance limitations of older 

molecules, it is necessary to promote new herbicide molecules 

and their combinations (a long-term sustainable solution) for 

efficient weed control. 

 

Losses due to weed 

Weed competes with crop plants for nutrients, moisture, and 

sunlight in the field. Weed species, weed infestation intensity, 

weed infestation duration, crop plant competitive capacity, and 

soil-climate parameters that affect crop and weed growth all 

influence the form and severity of weed competition. The 

degree of weed competition is proportional to the decline in 

grain production. Because different species of weed flora 

require diverse agro-ecosystems, the prominent weed flora 

found in rice fields at various stages of crop growth and under 

varied environmental conditions differ. Sedges and broad-

leaved weeds were the most active competitors, followed by 

grassy weeds (Umapathy and Sivakumar 2000) [48]. When 

compared to weed management methods, Kumar et al. (2010) 

[21] discovered that uncontrolled weeds in weedy plots reduced 

rice grain output by 70.4% in 2006 and 67.4% in 2007. 

Puniyaet al., (2007) [33] found the highest loss of nutrients in 

unweeded rice in Pantnagar'skharifin silt loam soil (42.07, 

10.00, and 21.80 kg NPK/ha) due to increased density and dry 

weight of weeds. 

 

Types of weeds found in rice fields 

Vincent (2016) [51] studied the weed diversity in Kenya's 

Kirinyaga County rice fields. The study took place at Kenya's 

largest public irrigation scheme, the Mwea Irrigation Scheme. 

The most common broad leaf weed species surveyed were 

Ludwigia adscendens L., Marsilea minuta L., and 

Sphaeranthus cycloides, which accounted for 97%, 94%, and 

84%, respectively, of the total. The least abundant species in 

this group of weed species was Eclipta prostrate L. (16%), 

which was found in the Scheme. The only four species with a 

presence of less than 50% were Monochoria vaginalis Burm. f 

(23%), Ammania coccinea Rottb. (39%), Sphaeranthus 

africanus (32%), and Eclipta prostrata L. (16%). Leptochloa 

chinensis L. was determined to be the most abundant grass 

species (97%), whereas Echinochloa crus-galli L. was the least 

abundant (77%). The most intriguing aspect of the grass 

species was that, compared to grasses and sedges, all four were 

relatively common, accounting for more than 71% of the total. 

Sedge species had a lower species frequency than broadleaf and 

grass species, accounting for less than 33% of the total.  

 

Relative density of weeds  

The dominant weed species associated with transplanted rice 

were sedges and shared the highest % age of total weed density 

(73.3%) (Singh et al., 2005) [42]. Saha (2006) [37] observed that 

predominant weed species consisted of 14.3% grasses, 46.2% 

sedges and 39.5% broad leaved weeds at 30 DAT in unweeded 

check. The major weed density observed were 16.5% grasses, 

51.5% sedges and 32% broad leaved weeds in transplanted rice 

of Andhra (Kiran et al., 2010) [19]. Patra et al., (2011) [32] noted 

that 27.2% grasses, 36.8% sedges and 36% broad leaved weeds 

in rice. Unweeded check registered more Cyperus rotundus 

insodic soil environment of Tiruchirappalli (Revathi et al., 

2017) [36]. 
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Table 1: Weeds found in rice reported by Nagargade et al. (2018) [29] 

 

Sr. 

No 

Types of 

weeds 
Weed Species Scientific Name Reference 

1. Grassy weed 

Wild rice 

Barnyard rice 

Bermuda 

grass 

Echinochloa colona, Echinochloa crus-galli, 

Echinochloa species, Echinochloa glabrescens, 

Cynodon dactylon, Panicum repens. 

Eleusine indica, Ischaemum rugosum, Leptochloa 

chinensis, Paspalum distichum 

Kumar et al., (2013) [23], Nagargade 

et al. (2018) [29], Bhimwal and 

Pandey (2015) [5] Yadav et al., 

(2009) [52] Nivetha et al., (2017) [30], 

2. 
Broad leaf 

weed 
 

Ammannia baccifera, Marsilea quadrifolia, Caesulia 

axillaris, Ipomoea aquatica, Ludwigia octovalvis, 

Ludwigia adscendens, Monochoria vaginalis, 

Sphenoclea zeylanica 

Nivethaet al., (2017) [30], Revathiet 

al., (2017) [36] and Manisankaret al., 

(2019) [24] Bhimwal and Pandey 

(2015) [5], Nagargade et al.(2018)[29] 

3. Sedges 

Yellow sedge 

Common 

sedge Purple 

nut sedge 

Cyperus iria, 

Cyperus difformis, 

Cyperus rotundus 

Kumar et al., (2013) [23] 

Saini and Chopra (2015) [39] 

Yadav et al., (2009) [52] 

 Nagargade et al., (2013) [29] 

 

Effect of herbicides on weeds in rice field 

Due to their broad-spectrum activity, which controlled most 

weed species, herbicides effectively controlled the weed 

population, lowering weed dry matter production, and it 

gradually grew towards crop maturity due to the reduction of 

weed population at early stages of crop growth. Pre emergence 

and early post emergence herbicide used are very effective at 

initial stage. These herbicides are preventing the weed seed 

germination and control the weed growth seedling. Use of 

herbicides to get effective weed control on timely. Use of 

herbicide keeps the weed free crop at initial crop weed 

competition stages and it will help to reduce the cost of 

weeding and damage level (Gnanvel et al., 2010) [14]. Most 

herbicides are very effective for selective weed control, but one 

herbicide cannot control all different weed species (Corbelt et 

al., 2004) [10]. Use of pre-emergence and post emergence 

herbicide along with cultural, mechanical, and other method of 

weed control gives the good result. 

Herbicide is very easy and effective method to control weeds 

in rice field. Herbicide control weeds pre-sowing, pre-

emergence, early post-emergence, and combination of all of 

them is very effective for weed control. All herbicides are 

easily available in the market like azimsulfuron (50%DF), 

Chlorimuron-ethyl (25%WP), cinmethylin (10%EC), 

clomazone (50%EC). Brar and Mishra, 1989 reported that 

herbicide is time saving, Easy and economical method as 

compared to hand weeding. 

Whip super is selective herbicide having action against 

Echinochloa sp. and other grassy weeds in rice field. It is post 

emergence herbicide. The researcher used the different dose of 

whip super against weeds. They noticed that the different doses 

decrease the population of Echinochloa sp in rice field. 

The research revealed that Azimsulfuron 50 DF (dry flow able) 

@ 30g a.i/ha was recorded effective in broad leaf weeds like 

Sphenoclea zeylanica and reducing the density of sedges 

(Cyperus difformis). An experiment to study the efficacy of 

Azimsulfuron against complex weed flora in transplanted rice 

done by Saha and Rao (2012) [38]. Jayadeva et al., (2011) [17] 

conducted an experiment to find the efficacy of Azimsulfuron 

50 DF in weed control in transplanted rice during Kharif 

season. The authors proved that among other herbicides 

treatments, application of Azimsulfuron @ 27.5g a.i ha-1 + 

Metsulfuron methyl @ 2g a.iha-1 + 0.2% surfactants was more 

effective in controlling weeds. An experiment to find the bio 

efficacy of Azimsulfuron against sedges conducted by Singh et 

al., (2006) [45]. They found that increase the dose of 

azimsulfuron from 25-30g/ha than reduce the weed dry weight 

and weed density in crop growth stages. A field experiment at 

Karnal was conducted to evaluate the efficacy of Azimsulfuron 

alone and in combination with ready mix of Almix applied to 

transplanted rice by Singh et al., (2006) [45]. Azimsulfuron at 20 

DAT @ 25-30g/ha effectively control broad leaf weeds and 

sedges. 

 

Council active: it is new latest post emergence rice herbicide. 

It is highly effective herbicide to weed control resulted high 

production and savings of time and labour cost. An experiment 

Evaluation of bioefficacy of herbicide combinations including 

new herbicides in transplanted rice. He used the combination 

treatment premix of triafamone + ethoxysulfuron 60 gha-1 15 

DAT and resulted that more effective against Leptochloa 

chinensis and Ludwigia parviflora, but not effective against 

Echinochloa spp. triafamone + ethoxysulfuron east weed count 

and weed dry matter at 42 days after application in direct 

seeded rice (Deivasigamani 2016)[11]. Combinations of 

triafamone + ethoxysulfuron were found to be very effective to 

obtained higher grain yield. 

 

Chlorimuron-ethyl: it is highly effective post emergence 

herbicide to control the broad leaf weeds in rice. It belongs to 

sulfonylurea. An experiment conducted at Kalyani 'C' Block 

Farm of Bidhan Chandra Krishi Viswavidyalaya. The 

treatments were Control, Hand Weeding, Chlorimuron Ethyl 

25% WP @ 3.0 g–1a.i. ha, chlorimuron ethyl 25% WP @ 6.0 g 

a.i. ha–1chlorimuron ethyl 25% WP @ 9.0 g a.i. ha–

1chlorimuron ethyl 25% WP @ 12.0 g a.i.-1 ha, check-standard 

chlorimuron ethyl 25% WP @ 6.0 g–1a.i. ha. It was reported 

that higher dose of chlorimuron ethyl more effective against 

grassy weeds than lower dose of chlorimuron ethyl. Dubey et 

al. (2000) [13] reported the similar observation that application 

of chlorimuron ethyl at 9 and 12 g a.i/ha more effective and 

reduce the sedges and broad leaf weeds. 

Cinmethylin is active on several important grasses in rice 

(Echinochloa spp., Cyperus spp., and Monochoria vaginalis) at 

rates from 25 to 100 g a.i /ha. An experiment was conducted to 

evaluate the effects of a wet table powder mixed with 10% 

cinmethylin and bensulfuron-methyl on weed control and crop 

yield. The resulted were recorded 10% cinmethylin and 

bensulfuron-methyl WP very effective to control Echinochloa 

crus-galli (L.) Monochoria vaginalis (Burm. F.), Rotala indica, 

and Marsilea quadrifolia L in transplanted rice fields. 

clomazone is selective herbicide it is used to control broad leaf 

weed and grasses. An experiment conducted to Rice Tolerance 

to Saflufenacil in Clomazone Weed Control Program. Weed 

control with clomazone low cost and very effective to control 

grassy weeds. An experiment was conducted to study the 
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performance of Clomazone. It is used for grass control in 

direct-seeded rice and water seeded rice. He observed that pre- 

and early post emergence treatment of clomazone at 180 to 240 

g ai ha-1 effective control of E. crus-galli in water-seeded rice. 

Spraying 2, 4-D with dhaincha reduced total weed count by 

78% while reducing weed dry matter generation by 59%. The 

use of 2, 4-D to suppress dhaincha-controlled broadleaved 

weeds and sedges effectively (Anitha et al., 2012) [2]. Different 

herbicides altered weed density in transplanted rice, according 

to Shahbaz et al., (2018) [40], and there were substantial 

differences at three locations during kharif 2015. At all areas, 

all the treatments dramatically reduced weed density when 

compared to the weedy control. At all three locations, the 

weedy check plot had the highest weed populations (91.00, 

67.34, and 56.30), while the plot treated with bispyribac 

sodium had the lowest weed populations (7.66, 3.67, and 5.60). 

According to Vaishya and Tomar (2000) [49], a post-emergence 

application of 2,4-D @0.4kg ha-1 was found to be effective in 

lowering weed dry weight/unit area. 

 
S. 

No 
Herbicide class Herbicide name 

Mode of 

action 
Weed efficiency 

1. Post emergence Pyrazosulfuron ethyl ALS inhibitor 
An increase of 87–188% was recorded in rice yield in 

herbicide treated plots than weedy check (control) 

2. Pre emergence Pretilachlor Selective 
Among all treatments, 79.53% weed control was obtained 

by application of pretilachlor at 30 DAT 

3. Pre emergence Butachlor Selective 
Weed dry biomass was 56.92% less in treatment having 

machete (butachlor) application over weedy check. 

4. 
Pre+Post 

emergence 

Pendimethalin-followed by- 

bispyribac-sodium + azimsulfuron 
ALS inhibitor 

Application of these herbicide provided 85% weed control 

over other herbicides with minimum weed dry biomass 

5. 
Pre and post 

emergence 
Isoproturon + 2, 4-D 

Selective 

systemic 

herbicide 

Rice yield was 11–15% higher and 0.19 more B:C ratio 

(net monetary return) than weedy control 

6. Pre emergence Pretilachlor Selective 
Rotational use of pretilachlor with butachlor reduces 

sedges population and increased paddy yield by 3–5% 

 

Effect of weeds on yield 

In order to maximize crop yield, all of this growth should be in 

the form of the crop. Moody reported that any weeds growing 

with main crop will reduce the vegetative potential and resulted 

is loss in yield. Many research reported the effect of crop weed 

completion on yield and growth. Weeds in crop are major 

problem to reduce the yield and quality of crop. Weed 

completes with crop for moisture light, nutrient and space. 

(Singh et al., 2004). Weeds absorb available nutrient earlier 

before crop resulted in decrease the availability for crop. More 

population weed has several harmful effects: according to the 

Bhargavi and Yellamandareddy (1994) [4] report weed 

decreased the shoot and plant height and it also affect the grain 

production (Srinivasan and palaniappan, 1994) [47]. Dobermans 

and Firhurst, (2000) [12] reported that yield loss range between 

30 to 100% caused by weed competition with crop. maintaining 

the weed free crop up to 45DAT was essential dispute the yield 

of medium duration rice (Chinnusamy et al., 2000) [8]. Grain 

yield loss in transplanted rice range 30 to 80% and lowland rice 

ranged 20 to 60% (Janiya 2002) [16]. These weeds Cyperus spp., 

Paspalum spp., Caesulia axillaris, Rotala densiflora and 

Monocharia vaginalis cause 28-40% yield loss in transplanted 

rice (Reddy et al., 2003). Different types of weeds like broad 

leaf weed, sedges and grass caused 76% yield loss in 

transplanted rice (Mukherjee and Singh 2004) [27].  

 

Conclusion  

it can be concluded that weed effectively compete with the crop 

up to 40-45 DAT/S and reduce grain yields ranging from 10 to 

83 per cent. Chemical weed control is getting importance in 

areas, where labor is scarce and costly. Some of the herbicides 

either alone or their combinations at lower dose have been 

proved economically viable alternative to hand weeding in 

management of weeds in rice field. Moreover, any weed 

management approach should be aimed at controlling weeds 

only during critical period of weed competition for a more cost-

effective and eco-friendly weed management. In this use of all 

suitable management technique are utilized in such a 

compatible way as to reduce weed population below economic 

threshold levels without deteriorating environment quality. 
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