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Organic weed management an important component of 

organic farming: A review 

 
Kavita Bhadu and Bhupendra Kaswan 

 
Abstract 
Weeds are an important biotic constraint to food production which causes significant reduction in crop 

yield. Their competition with crops for nutrients, light, water etc., reduces agricultural output in terms of 

quality as well as quantity, and also increases the cost of cultivation involved in the control of weeds. It is 

also a major constraint on increasing agricultural productivity and farmers' income, particularly in 

developing countries like India. Therefore, taking this into consideration the importance of weed 

management is much higher in crop production. Weeds are conventionally controlled by herbicides 

which led to herbicide persistence and resistance and a shift of weed flora. Application of high dose of 

inorganic herbicide also causes degradation of soil health, pollution of ground water table and extinct of 

natural enemies. So, organic weed management is much demanded to get higher crop production. In an 

organic production system, weeds are one of the most troublesome, time consuming and costly 

production problems. In an organic production system weeds are managed by non chemical methods. 

 

Keywords: Organic, weed management, non chemical, sustainability, eco-friendly 

 

Introduction 

Sustainable crop production is one of the major challenges in today's agriculture where 

resources are limiting but demands for food grains is increasing day by day. Both abiotic and 

biotic stresses are responsible factors for losses in agricultural production. As with abiotic 

causes, particularly the lack or surplus of water in the growing season, high temperatures, high 

or low irradiance, and nutrient supply; biotic stresses also have the potential to reduce yields 

substantially (Oerke, 2006) [26]. Weeds are considered the most harmful biotic constraints to 

agricultural production. Weeds are the major agricultural pests that can destroy a crop if not 

properly managed. 

Weeds are the plants which are undesirable, persistent, damaging and interfere with growth of 

other crop plants, thus affecting human activities, agriculture, natural processes and economy 

of the country. In a crop production system, weeds can be considered a significant problem 

because they compete for the same resources as the crops, such as water, nutrients, sunlight, 

and space, limiting crop productivity (Harlan 1965) [13]. Weeds also affect the quality of 

produce. Interfere with and damage harvesting equipment and harbor pests and diseases. 

Weeds cause harm to crops in many ways and this happens due to the unusual adaptation 

characteristics of the weeds and their regeneration ability. Therefore, weed management is the 

major and very important part of crop production. 

Today, some farmers have a renewed interest in organic methods of managing weeds since the 

widespread use of agrochemicals has resulted in environmental-health issues and development 

of herbicide resistance in weeds. For organic farmers, weeds are the most significant 

production problems. It is important to understand that an organic farmer must rely on non-

chemical weed management. Non-chemical weed management is required for sustainable crop 

production. This review paper has precise information of various organic weed management 

methods which provide eco-friendly solutions to organic farmers to solve the weed infestation 

problems and helps in yield improvement. 

 

The herbicide threat 

 In the past decades, herbicide use in less developed countries has tended to increase at a faster 

rate (Moody, 1990) [21]. Glyphosate-based herbicide is the most used broad-spectrum herbicide 

in the world. Due to its excessive application practices, the widespread presence of glyphosate 

has been reported in terrestrial and aquatic ecosystems (Hanke et al., 2010) [14]. Spray drift 

from glyphosate has been found which leads to distorted fruit at a sublethal level of exposure 
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(Laitinen et al., 2007) [19]. Moreover, experts from the World 

Health Organization’s International Agency for Cancer 

Research have concluded that glyphosate has a carcinogenic 

effect on humans (Myers et al., 2016) [27]. This represents the 

adverse impact of herbicides on the ecosystem, economy, and 

human health. This urges us to shift towards organic 

cultivation practices in the future. Keeping this in mind, I 

tried to collect some non-chemical or organic methods of 

weed control in this article. 

 

Crop weed competition and yield loss due to weeds 

Weeds are undesirable plants that infest crops and inflict an 

adverse impact on crop yield by competing for water, light, 

space, and nutrients (Reddy et al., 2011) [32]. Crops are highly 

susceptible to weed competition at the early growth stage. 

Yield loss due to weeds depends on several factors such as 

density, time of emergence, type of weed, and crop type 

(Chauhan et al. 2020) [9]. Globally, up to 40% yield loss 

because of weeds has been reported. Worldwide, weed 

competition causes severe yield reductions in all major crops, 

such as wheat (23%), soybean (37%), rice (37%), maize 

(40%), cotton (36%), and potato (30%) (Oerke, 2006) [26]. 

In general, yield loss due to weeds is caused by a group of 

different weed species, and these species can differ 

considerably in their competitive ability (Weaver and Ivany 

1998). Basically, it is very difficult to estimate the yield loss 

due to a single weed species and therefore, it is estimated as 

the cumulative loss by all the weeds. It was proved that weeds 

were economically more important than insects, fungi or other 

pest organisms (Savary et al. 1997, 2000) [36]. Globally, weeds 

caused the highest potential loss (34%), with animal pests and 

pathogens being less important (losses of 18 and 16% 

respectively). It has been estimated that on an average, weeds 

cause 5% loss in agricultural production in most developed 

countries, while loss is 10% in developing countries and 25% 

in least developing countries (Oerke, 2006) [26]. Weed 

infestation during the complete crop season led to a decrease 

in maize yield by up to 82% to 84% (Babiker et al., 2013) [6]. 

Potential yield loss due to weeds in different major crops of 

India is presented here in Table 1. (Rao et al. 2014) [33] 

 
Table 1: Potential yield loss due to weeds in different major crops of 

India [Rao et al. 2014] [33]. 
 

Crop Yield losses (%) Crop Yield losses (%) 

Rice 10-100 Pearlmillet 16-65 

Wheat 10-60 Sorghum 45-69 

Maize 30-40 Fingermillet 50 

Sugarcane 25-50 Greengram 10-45 

Chickpea 10-50 Groundnut 30-80 

Pigeonpea 20-30 Lentil 30-35 

Soybean 10-100 Pea 10-50 

Cotton 40-60 Potato 20-30 

Jute 30-70 Niger 20-30 

 

Weed management 

Weeds should be managed in such a way that will encourage 

the growth of crop plants which are beneficial or in our 

interest and suppress the remaining unwanted plants (weeds). 

There are many approaches by which weeds can be 

effectively and economically controlled in organic farming. 

 

Preventive measures 

Prevention is the most important aspect of weed management.

Once a harmful weed infestation becomes established, any 

increase in size and density of weeds creates more expensive 

management efforts. In India, increasing globalization and 

unchecked import of food grains and seed materials and from 

other countries in the past have led to invasion of alien weeds 

in the country. For successful weed management, it is most 

important to prevent the distribution of weed seeds from 

infested to uninfested areas and from one field to another. Use 

of clean crop seed is the most effective preventive method of 

weed management. It is also important to recognize and 

eradicate the invasive weeds in a newly infested field to 

prevent the buildup of the weed population. The basic 

principle of managing annual weeds, which reproduce mostly 

from seeds, lies in killing them before flowering, so as to 

prevent seed setting and their infestation in the next season. 
 

Cultural methods 

Cultural weed control options include crop rotation, 

increasing the competitive ability of a crop, delayed or early 

seeding, flooding, solarization, stale seedbed, inclusion of 

green manure and cover crops, and intercropping. The ability 

of crops to compete against weeds could be increased by 

selecting the right crops and cultivars, considering the weeds 

present as well as the climate, ensuring rapid and uniform 

crop emergence through proper seedbed preparation, and by 

using the right seed and seeding depth, increasing planting 

density and adapting planting patterns wherever possible to 

suppress the weeds, adequate and localized resource 

application, and optimum management of the crop. 
 

Crop rotation 

Crop rotation is the practice of growing a series of crops 

sequentially over time on the same land, thus providing 

temporal variability (Zhao et al. 2020) [48]. Selection of good 

crop rotation is must to prevent development of diverse weed 

population. Puddling in rice helps in minimizing Cyperus 

rotundus in the following chickpea. Similarly, Phalaris minor 

and Chenopodium album in chickpea can be minimized by 

following puddling in rice (IIPR, 2009) [16]. Inclusion of 

pulses in the rainy season can reduce the infestation of 

Phalaris minor and Avena fatua in winter crops. 

Weed species in monoculture tend to adapt to management 

practices and cause yield reductions (e.g., herbicide 

resistance, early seed shattering, and crop mimicry). In crop 

rotations, weeds are subjected to diverse weed control 

methods (no-tillage/till or diverse herbicides, planting dates, 

fertilization regime), thus preventing weeds from adapting 

and surviving (Anderson 2007) [3].  

Zhao et al. (2020) [48] recently performed a meta-analysis on 

45 studies and reported a 20% increment in crop yields due to 

crop rotation. Moreover, another meta-analysis on 54 studies 

showed that crop rotation leads to a 49% reduction in weed 

density (Weisberger et al. 2019) [46]. Thus, crop rotation helps 

to reduce weed pressure and increase crop yield. 

Anderson (2003) [4] showed that crop rotations could help 

reduce the seedbank of annual weeds by balancing the seed 

production frequency. Crop rotation with a non-host of 

parasitic weeds can help reduce the seedbank of these weeds. 

Oswald and Ransom (2001) [25] reported crop rotation as one 

of the most effective methods to reduce Striga infestations in 

corn and increase corn yields. Samake et al. (2006) concluded 

similar results for Striga hermonthica L. in traditional millet 

and cowpea rotation.  
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Intercropping 

Intercropping has been found to suppress the weeds through 

formation of good canopies due to a competitive planting 

pattern. Inclusion of short-duration and quick-growing 

intercrops in between the rows of long-duration and tall-

growing crops has been found to suppress the weed 

infestation very effectively. As a result of considerable 

reduction in weed weight due to inclusion of intercrops in 

long-duration, wide-spaced crops, the weeding requirements 

have been found to be reduced substantially (Ali, 1988). In 

pigeon pea-based intercropping, fast-growing short-duration 

pulses like cowpea, urbean and mungbean suppress weed 

flora by 30–40% compared with 22% by sorghum (IIPR, 

2009) [16]. 

Talnikar et al. (2008) [48] found that weeds caused 79.9% 

reduction in pigeonpea seed yield if weeds were allowed to 

grow till harvest. However, the yield losses were only 38.2% 

in pigeonpea + soybean intercropping system. Similar effect 

was also reported in chickpea + wheat (Banik et al., 2006) [5] 

and chickpea + mustard (Kaur et al., 2014) [18] intercropping 

systems. 

 

Soil solarization 

Soil solarization is a novel technique of weed management 

through heating of surface soil by trapping the solar radiation 

using plastic sheets placed on moist soil. Direct killing of 

weed seed in the soil by lethal soil temperature built under 

transparent polyethylene mulch is the main mechanism of 

reducing weed seed population and weed emergence. Soil 

solarization process increases the soil temperature by 18-12 
0C. Solarization has been found to be highly effective in 

controlling parasitic weeds like Orabanche spp from 70-100 

per cent.  

Yaduraju and Ahuja (1990) [47] reported a reduction in the 

population of grassy and broad-leaf weeds due to soil 

solarization. However, weeds such as Cyperus rotundus 

(tubers), Melilotus spp. (hard seed-coat) and Cynodon 

dactylon (rhizomes) are not controlled by solarization (Patel 

et al., 2005) [27]. This technique is applicable to nurseries and 

high-value crops like vegetables, and generally cannot be 

followed for large scale cultivation of field crops because of 

cost considerations.  

 

Cover Crop 

Cover crops are crops planted between the growing seasons to 

improve soil health, reduce soil erosion, suppress weeds and 

other pests (Baraibar et al. 2018) [7]. Cover crops suppress 

weed growth by multiple mechanisms such as competition for 

light, space, water, and nutrients (Thorup-Kristensen et al 

2003) [41]. After the termination of the crop, it forms a mulch 

layer on the soil surface, which is proven to reduce weed 

germination, emergence, and establishment (Teasdale et al 

2008; Peachey et al. 2004, and Wallace et al 2017) [42, 28, 45]. 

Furthermore, cover crops and associated mulch have been 

shown to release allele chemicals, which further suppress 

weed growth (Singh et al. 2003) [37]. One of the cereals, rye 

(Cereale secale L.), is most commonly used as a winter cover 

crop in soybean and corn as it provides reasonable weed 

control and yield (DeVore et al 2013) [10]. 

The diversity and size of the weed seedbank strongly 

influence the success of weed management practice. Cover 

crops can reduce weed seedbank by preventing propagule 

production, reducing seedling establishment, early/delay 

emergence (Gallandt 2006) [11]. Long-term use of the cover 

crop before cash crops can help to deplete weed seed bank. 

However, some studies have noticed no apparent change in 

weed seedbank (Buchanan et al. 2016 and Alonso et al. 2018) 

[8, 2]. Hence, more research efforts are needed to understand 

the role of cover crops and weed seed bank. 

 

Stale seedbed 

In this method, weed seeds in the surface layer of the soil are 

induced to germinate and emerge before sowing so that a part 

of the weed population could be eliminated by pre- plant 

shallow tillage. Sanbagavalli (2010) [39] reported nearly 30 per 

cent weed seed bank depletion in cotton field and 15 - 20 per 

cent increased seed cotton yield could be obtained by 

adopting SSB technique in two consecutive years, when 

compared to conventional seedbed preparation.  

 

Physical methods 

Hand weeding is the oldest method of physical weed 

management. Farmer’s practice of hand weeding twice is 

found to keep the weed density below the threshold level and 

increased the yield about 65 per cent than control in brinjal 

(Umamaheswari, 2016) [43]. 

 

Mulching 

Covering or mulching the soil surface can reduce weed 

problems by preventing weed seed germination or seedling 

growth by various mechanisms viz., physical barrier, limiting 

light transmission below mulches, smothering effect, 

allelopathy of mulches and altering soil hydro-thermal 

regimes. Mulches can be made from a number of materials 

viz., living plant ground cover, loose particles of organic or 

inorganic matter spread over soil. In addition to weed control, 

these mulches also improve soil fertility by nitrogen addition, 

reducing soil erosion, soil moisture conservation, increasing 

microbial population and soil organic carbon status. Plastic 

mulches and dry plant parts are used as non-living mulch. 

Gbadamosi et al. (2003) [12] found that dry grass mulches were 

used to control weeds in vegetables, which reduced weed 

growth upto 78 per cent. 

 

Mechanical methods 

Mechanical methods involve removal of weeds with various 

tools and implements. Intercultural practices are performed 

with implements used by hand, bullocks or tractor to create 

favourable conditions for the growth of crops. Most 

mechanical weed control methods, such as tillage and 

harrowing are used at very early weed growth stages. 

  

Tillage practices 

Tillage influences the weed seed bank dynamics by physical 

mixing or by turning under the soil. Weed seed burial deep 

fails to emerge, resulting in low weed intensity in subsequent 

season. Deep ploughing can also be effective against 

perennial weed like Cynodon dactylon provided the rhizomes 

after tilling are collected and destroyed. However, a reduction 

in tillage will allow accumulation of 40-80% of weed seeds in 

the top 0-5 cm soil layer resulting in more weed emergence 

compared to conventional tillage.  

 

Night tillage 

Many weeds require a flash of micro-seconds of red light in 

order to germinate. Night tillage may help to reduce weed 

germination to a significant extent. Moradi Talebbeigi et al. 

(2016) [23] reported that night tillage reduced the weed 
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population of common lambsquarter (Chenopodium album L.) 

and foxtail (Setaria spp.) by 38.6 and 22%, respectively than 

day tillage. 

 

Use of weeders 

Machineries like mini-weeders, power tillers, and mini 

tractor-drawn rotavator are used for weeding in wider spaced 

crops like sugarcane, cotton, and orchards. Cono weeder is an 

implement which is used for controlling the wet land weeds 

and getting more yields under the system of rice 

intensification. 

 

Pneumatic weed control 

This is a new technology implemented to manage weed from 

the field. An implement has been developed that injects the 

compressed air into the soil and removes the small weed from 

either side of the crop row. The compressed air uproots the 

weeds from both sides of the crop furrow.  

 

Thermal weed management 

Thermal weed management involves heat energy to kill the 

weeds and their seed production through different direct and 

indirect techniques. Heating results in the coagulation of 

proteins and bursting of protoplasm due to expansion, which 

kills the tissue. Plant tissues are susceptible to high 

temperatures, which can disrupt physiological functions. Heat 

can be applied in different ways to control weeds: direct 

flaming (Knezevic et al., 2011) [17], Solarization (Horowitz et 

al., 2017) [15], laser radiations (Mathiassen et al., 2006) [20], 

steam (Rask and Kristoffersen, 2007) [31], and electrocution 

(Parish, 1990) [29]. These methods of weed control can be used 

to kill weeds in organic farming. Weeds can also be killed by 

exposure to very low temperature, e.g. by exposing aquatic 

weeds to low air temperature by removing water from a pond 

or lake or by freezing terrestrial weeds using dry ice or liquid 

nitrogen.  

 

Infra-Weeder 

The Infra - weeder weed control equipment uses infrared heat 

to kill undesired vegetation. Infra-weeder equipment uses a 

propane- fuelled ceramic heating element that develops 

temperatures up to 1800 degrees Fahrenheit (1000 degrees 

Celsius), which applies infrared radiation to weeds. 

 

Biological methods 

Biological weed management involves the use of host-

specific phytophagus insects and plant pathogens to reduce 

the population density of a target species below its economic 

injury level. Some examples of biological weed management 

include; control of Parthenium by Zygogramma bicolorata; 

Lantana spp. by Telenomia scrupulosa; water hyacinth by 

Neochetina eichhornea and N. bruchi;. Fish under aquatic 

system and competitive crop plants also proved to be the 

successful biological control agents for aquatic weeds. 

 

Bio-herbicides 

Bio-herbicides are biological control agents applied in similar 

ways of chemical herbicides to control weeds. Most 

commonly the micro-organism used is fungus and in this case 

bio- herbicide is also called a myco-herbicide. 

 
Table 2: Commercial mycoherbicides (Sanbagavalli et al 2020) [38] 

 

Trade Name Pathogen Weed controlled 

Devine Phytophthora palmivora Strangle vine in citrus 

Collego Colletotrichum gloeosporioides Joint vetch in rice and soybean 

Biopolaris Bipolaris sorghicola Johnson grass 

LUBAO 11 Colletotrichum gloeosporioides f.sp. cuscutae Cuscutta spp. 

ABG 5003 Cercospora rodmanii Eichhornea crassipes 

 

Caprylic and capric acid uses 

Caprylic acid is a plant extract derived from coconut oil and 

palm seed Kernel (Penner et al., 2011) [30]. A mixture of 

caprylic acid (47% v/v) and capric acid (32% v/v) functions 

as a contact, post-emergent nonselective herbicide. The 

desiccant mode-of-action burns down annual and perennial 

weed species. It is sold under the trade name Suppress® 

Herbicide EC. HomePlate® is another post-emergent 

herbicide derived from caprylic and capric acids at 44% and 

36% v/v, respectively. Both are approved for use in organic 

systems, and are “allowed with restrictions” for use in and 

around all food crops. 

 

7. Allelopathy in weed management 

Allelopathy could be used to suppress weeds by using 

companion or rotational crops, mulching with plant residues, 

applying plant extracts. Muhammad et al., (2013) [24] reported 

that sunflower plant extract application was found to be 

reduce the weed population. Parthenium incorporated into soil 

reduces the growth of Cynodon dactylon. Leachate of dry 

menthe (cumin) controls most of the weeds. Velvet bean 

suppress purple nut sedge. 

 

Integration of non - chemical weed management options 

A sound weed management plan should have a strategy to 

prevent the introduction and dissemination of weeds, enhance 

the ability of crops to compete with weeds, and combine a 

variety of weed management options to prevent weeds from 

adapting to any one of the control practice. So for this we go 

for integrated approach of weed management and we need to 

use different methods combinedly for effective management 

of weeds in an organic farm. Following Table 3 shows 

different weed management practices and how these practices 

manage weeds we can use any combination as per our need. 
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Table 3: Effect of different organic weed management practices on weeds 
 

Weed management practice Effect on weed 

Tillage 
Kills growing weeds; damages perennial roots & rhizomes; buries 

seeds too deeply to emerge; brings weed seeds to surface. 

Stale seedbed Flushes weeds from the soil before planting. 

Crop cultivar choice 
Suppress weeds, Competitive cultivars improves competitive 

ability of crop against weeds 

Cover crops/Intercrops Suppress weeds, improves soil health 

Crop rotation Disrupt the development of crop weed association 

Using transplants Competitive advantage to crop 

Planting arrangement (Sowing time/Plant density/row spacing & row 

orientation) 
Competitive advantage to crop/Suppress weeds by shading 

Organic nutrient sources for fertility enhancement Faster-growing weeds due to slow release of nutrient sources. 

Post - planting cultivation Removes weeds from the crop. 

Drip irrigation Directs water to the crops rather than to weeds. 

Mulch Smothers / delays emergence of weeds 

Allelopathy Suppress weeds 

 

Conclusion 

Increasing environmental awareness, interest of public in 

organic food production and some problems associated with 

herbicide use, has led to develop a range of sustainable 

techniques for non-chemical weed control. Management of 

weeds in organic systems is a long and complex process. It is 

important to understand that under an organic farming, weeds 

could never be eliminated but only managed. We can 

conclude that if various components of integrated weed 

management are implemented systematically, we can provide 

a good weed management with higher economic returns in 

organic farming. 
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