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Introduction:  

 Horticultural crops, including fruits, 

vegetables, flower and spices, play a vital role 

in food security by providing essential 

nutrients for a balanced diet. Their diverse 

cultivation supports biodiversity, sustainable  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

farming practices, and economic livelihoods, 

reducing hunger and malnutrition while 

promoting environmental conservation and 

resilience in agricultural systems. Weeds that 

are unwanted plant species which  are 

significantly threaten horticulture cropping  

 

 

 

 

 

 

 

 

 

 

Non- Chemical Alternatives for Efficient Weed Management in  

Horticultural crops 

Shoaib Adnan1*, Prashant Verma2, Vankadavath Nagaraju1, Mirala Sruthi3,  

Sweta Subhashree Jena4, Padi Mahesh5
 

Shoaib Adnan1*, Prashant Verma2, Vankadavath Nagaraju1, Mirala Sruthi3, Sweta 

Subhashree Jena4, Padi Mahesh5 
1*M.Sc. (Horti.) Vegetable Science, Division of Vegetable Science, Sher-e-Kashmir University of 

Agricultural Sciences and Technology of Kashmir, Srinagar,190025, India 

2Ph.D. (Horti.) Floriculture and Landscaping, Sardar Vallabhbhai Patel University of 

Agriculture and Technology, Meerut, Uttar Pradesh, India 
1Ph.D. Scholar, Division of Fruit Science, Sher-e-Kashmir University of Agricultural Sciences 

and Technology of Kashmir, Srinagar, 190025, India 
3Ph.D. Scholar, Department of Entomology, College of Agriculture, Orissa University of 

Agriculture and Technology, Bhubaneshwar, Odisha, 751003, India 
4Ph.D. Scholar, Department of Floriculture and Landscaping, College of Agriculture, Orissa 

University of Agriculture and Technology, Bhubaneshwar, Odisha, 751003, India 
5M.Sc. (Horti.) Floriculture and Landscaping, Division of Vegetable Science, Sher-e-Kashmir 

University of Agricultural Sciences and Technology of Kashmir, Srinagar,190025, India 

 

Abstract:- 

Weed management is a critical issue in modern 

agriculture, affecting crop yield, soil health, and farm 

economics. Traditionally, chemical herbicides have been used 

to control weed growth, but rising concerns about 

environmental sustainability, soil degradation, and the 

development of herbicide-resistant weed species emphasize the 

urgent need for non-chemical weed control methods. This 

article explores non-chemical alternatives for efficient weed 

management, their importance, benefits, environmental 

impact, prospects, and challenges in horticultural crops. 
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systems by competing for resources, leading to 

yield losses ranging from 5% to 25% in 

developed countries and 10% to 25% in less 

developed nations. In India, weeds cause more 

damage than pests and diseases, with weeds 

reducing yields by over 50% in some cases.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Pests account for 45% of yield losses, 

while insects and diseases contribute 30% and 

20% respectively. Weeds compete with crops 

for minerals and nutrients, further straining 

productivity. While traditional and chemical 

methods are commonly used for weed control,  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1: Weed samples, their families  affects to Horticultural crops 

Weed species Weed Family Affected Crops 

Slender celery (Ciclospermum 

leptophyllum) 

Apiaceae Celery, carrot, parsley 

Australian carrot (Daucus 

glochidiatus) 

Apiaceae Celery, carrot, parsley 

Amaranth (Amaranthus spp.) Amaranthaceae Chinese amaranthus 

Billygoat weed (Ageratum spp.) Asteraceae Lettuce, artichokes 

Sowthistle (Sonchus oleraceus) Asteraceae Lettuce, artichokes 

Cobbler's pegs (Bidens pilosa) Asteraceae Lettuce, artichokes 

Fleabane (Conyza spp.) Asteraceae Lettuce, artichokes 

Parthenium (Parthenium 

hysterophorus) 

Asteraceae Lettuce, artichokes 

Potato weed (Galinsoga 

parviflora) 

Asteraceae Lettuce, artichokes 

Wild turnip (Brassica 

tournefortii) 

Brassicaceae Cabbage, cauliflower, broccoli, 

Brussels sprouts, Chinese cabbage 

Wild radish (Raphanus 

raphanistrum) 

Brassicaceae Cabbage, cauliflower, broccoli, 

Brussels sprouts, Chinese cabbage 

Fat hen (Chenopodium album) Chenopodiaceae Beetroot 

Bindweed (Convolvulus arvensis) Convolvulaceae Sweet potato 

Castor oil plant (Ricinus 

communis) 

Euphorbiaceae Cassava 

Rattlepod (Crotalaria spp.) Fabaceae Peas, beans 

Onion weed (Nothoscordum 

gracile) 

Liliaceae Onion, garlic 

Small-flowered mallow (Malva 

parviflora) 

Malvaceae Okra, rosella, cotton 

Apple of Peru (Nicandra 

physaloides) 

Solanaceae Tomato, potato, capsicum, eggplant 

 

136 



  

 E-ISSN: 2583-5173                 Volume-3, Issue-4, September, 2024 

New Era Agriculture  
Magazine 

 

their effectiveness depends on factors such as 

timing, season, weed type, and weed maturity. 

However, chemical weed control poses 

environmental and health risks, including soil 

degradation, water pollution, herbicide-

resistant species, and negative impacts on 

human health and ecosystems. Sustainable, 

non-chemical weed management methods 

offer a safer alternative. This article discusses 

effective non-chemical methods, including 

traditional, mechanical, and advanced 

techniques, and their mechanisms for 

controlling weeds. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The importance and advantages of Non- 

Chemical Weed Management  

Weeds compete with crops for 

nutrients, water, and sunlight, leading to lower 

yields and higher production costs. While 

traditional herbicides have been effective at 

controlling weeds, their overuse has led to 

serious environmental and health problems. 

The emergence of herbicide-resistant 

"superweeds" is especially concerning, as they 

are harder to manage and can threaten entire 

crops. Non-chemical alternatives offer a more 

sustainable and eco-friendly approach to weed 

control, supporting global efforts to improve 

soil health, reduce chemical use, and fight 

climate change. These methods, such as 

mulching and cover cropping, help improve 

soil structure, increase organic matter, and  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

enhance nutrient cycling. They also reduce the 

risk of herbicide-resistant weeds and lower 

health risks by limiting exposure to harmful 

chemicals, benefiting both farmworkers and 

consumers. 

 
Fig 1: Effect of chemical control on horticulture and ecosystems 
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Non-Chemical Weed Management 

Techniques in Horticultural crops  

1. Cultural Methods 

Cultural practices enhance the 

management of horticultural crops and help 

control weed growth by creating favorable 

conditions for crops. These methods involve 

adjusting the growing environment to give 

crops an advantage over weeds. Different 

cultural methods include practices like crop 

rotation, proper spacing, mulching, cover 

cropping, and timely planting. 

Crop Rotation: Crop rotation involves 

changing the type of crops grown in a field 

each season. This practice disrupts weed 

growth by altering the conditions weeds rely 

on to thrive. Weeds that grow well with one 

crop may struggle when a different crop is 

planted. Crop rotation also helps reduce crop-

specific pests and diseases, boosting yield and 

soil health. Since different crops have varied 

rooting depths, canopy structures, and nutrient 

needs, this diversity makes it harder for weeds 

to adapt to the changing environment. 

Cover Cropping: Cover crops are 

grown during the off-season to prevent soil 

erosion, improve soil quality, and suppress 

weeds. Common cover crops like rye, clover, 

and vetch form dense canopies that block 

sunlight and outcompete weeds for nutrients. 

Some, like rye, also release natural chemicals 

that prevent weed seeds from sprouting. Cover 

crops not only improve soil health but also act 

as a barrier, limiting light, nutrients, and 

moisture for weeds. Their deep roots enhance 

soil aeration and water retention, benefiting 

future crops. 

2. Mechanical Control 

Mechanical weed control uses tools or 

machinery to physically remove or destroy 

weeds. These methods have been used for 

centuries and are still a key part of non-

chemical weed management today. 

Tillage: Tillage involves turning the 

soil to uproot weeds and disrupt their roots, 

preventing them from growing. It has 

traditionally been used to prepare soil and 

control weeds, but too much tillage can cause 

soil compaction, erosion, and loss of organic 

matter. Modern methods like reduced tillage or 

zero tillage systems are preferred. Tillage 

buries weed seeds deep in the soil, reducing 

their chances of germinating. 

 
Fig 2: Advantages of Non-Chemical 

Weed Control 
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Mulching: Mulching involves covering 

the soil with organic or synthetic materials to 

suppress weeds, retain moisture, and regulate 

temperature. Organic mulches like straw, wood 

chips, or compost block light from reaching 

weed seeds and improve soil fertility as they 

break down. Mulching prevents weeds from 

getting the light and oxygen needed to grow, 

while organic mulches also boost soil health by 

adding nutrients, improving structure, and 

increasing water retention. This makes the soil 

better for crops but less suitable for weeds. 

Robotic weed control: Robotic weed 

control uses technology like machine vision, 

AI, and GPS to detect and remove weeds 

automatically, offering a sustainable 

alternative to chemical herbicides. These 

robots use various methods, such as 

mechanical tools (blades or tines), lasers, or 

electric shocks, to eliminate weeds. Some 

robots also spray herbicides precisely on 

weeds, minimizing chemical use. Types 

include small autonomous weeders for 

greenhouses and larger machines for open 

fields, with some systems even using drones 

for weed detection. Robotic weed control 

reduces labor costs, lessens environmental 

impact, and makes weed management more 

efficient in farming. 

3. Biological Control 

Biological control uses living 

organisms to suppress weeds, relying on 

natural ecological interactions. This method is 

environmentally sustainable and non-toxic to 

crops, humans, and other non-target species. 

Grazing Animals: Targeted grazing 

with animals like goats and sheep is effective 

for managing weeds in non-crop areas like 

orchards and vineyards. These animals prefer 

eating weeds, helping control them without 

harming crops. Grazing removes the plant's top 

growth and stresses the roots, weakening the 

weed's ability to regrow. By eating fast-

growing weeds before they flower, grazing 

animals also prevent seed production and 

reduce future weed infestations. 

Bioherbicides: Bioherbicides are plant 

pathogens used to kill targeted weeds. These 

native pathogens are artificially cultured and 

sprayed on weeds in crop areas, similar to 

post-emergence herbicides. Fungal pathogens 

are more commonly used than bacterial, viral, 

or nematode pathogens because bacteria and 

viruses need natural openings or vectors to 

infect plants. In this method, specific fungal 

spores or their fermentation products are 

sprayed onto the targeted weeds. Several 

effective examples of biological weed control 

involve the use of specific organisms to 

manage invasive plant species. For instance, 

the larvae of Cactoblastis cactorum, a moth 

borer, effectively control prickly pear (Opuntia 

sp.) by tunneling through the plants and 

destroying them. In India, Dactylopius indicus 
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and D. tomentosus, cochineal   , are used for 

the same purpose. The larvae of Crocidosema 

lantana target Lantana camara, boring into the 

flowers, stems, and consuming flowers and 

fruits. Cuscuta spp. is managed by 

Melanagromyza cuscutae, while the moth 

borer Bactra verutana helps control Cyperus 

rotundus. Additionally, Ludwigia parviflora is 

effectively denuded by the steel blue beetle, 

Altica cynanea. In aquatic environments, 

herbivorous fish like Tilapia control algae, 

while common carp, though non-herbivorous, 

help manage submerged aquatic weeds by 

uprooting plants while foraging for food. 

Snails also prefer to feed on submerged weeds, 

further aiding in weed management. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4. Thermal Weed Control 

Thermal methods, like flame weeding 

and solarization, offer a chemical-free way to 

control weeds by using heat to destroy their 

tissues. Flame weeding applies intense heat 

from propane burners to kill weeds, especially 

effective on broadleaf varieties with thin cell 

walls, while being less effective on grasses. 

The heat causes proteins to break down and 

cell membranes to burst, leading to plant death. 

Solarization involves covering moist soil with 

clear plastic during hot weeks, trapping heat to 

reach around 140°F (60°C), which kills weed 

seeds, pathogens, and nematodes. It also 

promotes beneficial soil organisms that 

suppress weeds.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2: Comparison of Non-Chemical Weed Management Techniques 

Technique Method Advantages Disadvantages Applications level  

Cultural 

Control 

Crop Rotation, 

Cover 

Cropping 

Improves soil 

health, reduces 

weed seed bank 

May require 

planning and 

specialized 

knowledge 

Large-scale farms, 

sustainable 

agriculture 

Mechanical 

Control 

Tillage, 

Mulching 

Immediate weed 

suppression, 

organic mulches 

improve soil health 

Can cause soil 

erosion and 

compaction 

(tillage) 

Organic farms, 

small-scale 

operations 

Biological 

Control 

Grazing, 

Bioherbicides 

Environmentally 

sustainable, 

promotes 

biodiversity 

Requires species-

specific solutions 

Orchards, non-crop 

areas, targeted 

interventions 

Thermal 

Control 

Flame 

Weeding, 

Solarization 

No chemical 

residues, effective 

on annual weeds 

Energy-intensive 

(flame),climate-

dependent 

Organic and small-

scale farming 
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The solarization process includes preparing 

and watering the soil, covering it with plastic, 

sealing the edges, waiting 6-8 weeks, then 

removing the plastic before planting crops. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Challenges and Future Prospects of Non-

Chemical Weed Management 

Non-chemical weed management 

techniques offer numerous environmental and 

health benefits but also have many challenges. 

Methods, such as manual weeding and 

mechanical control, are labor-intensive, 

making them difficult for large farms to 

implement effectively. Farmers must weigh the 

benefits of these methods against the costs and 

availability of labor. However, advancements 

in agricultural technology, like precision 

farming and robotic weeders, can help reduce 

labor demands. Robotic weeders can 

autonomously identify and remove weeds with 

minimal human intervention, making non- 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

chemical techniques more feasible for larger 

operations. As consumers become more eco-

conscious, the demand for sustainably grown 

crops will likely rise, encouraging more 

farmers to adopt non-chemical methods. 

Nonetheless, challenges remain, including high 

labor intensity and climate-dependent 

effectiveness (e.g., solarization works best in 

warmer areas), along with knowledge gaps that 

can limit the adoption of these practices in 

some regions. 

 

 
Cultural control                                                            Mechanical control 

  
                            Biological control                                                 Thermal control 

Fig 3:  Different non-chemical weed control Techniques 
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Conclusion  

The transition to non-chemical weed 

management is essential for sustainable 

Horticulture, combining cultural, mechanical, 

biological, and thermal methods to effectively 

manage weeds while safeguarding the 

environment, soil health, and public well-

being. By prioritizing extension education, 

research, and technology, we can build a more 

resilient agricultural future. Incorporating 

visual tools like tables, flowcharts, and graphs 

enhances understanding and facilitates 

informed decision-making for farmers and 

Agri-horticultural professionals. These visual 

aids simplify complex information, making it 

easier to adopt non-chemical practices and 

contribute to a more sustainable farming 

landscape. Together, we can cultivate a 

healthier planet for future generations. 
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