
A term paper on:
Organic Weed Management










Submitted to:                                                                                          Submitted by:                             Asst. Prof. Ananta Prakash Subedi                                                           Aakriti Poudel	                                                         Department of Agri-botany and Conservation Ecology                          COE-03M-2018
Faculty of Agriculture                                                                    M.Sc. Ag (2nd Sem.)
Agriculture and Forestry University, Rampur, Chitwan


August, 2020


Table of Contents
1. INTRODUCTION	3
1.1 Objectives	4
2. METHODOLOGY	4
3. DISCUSSIONS	4
3.1 Cultural practices	6
3.1.1 Crop rotation	6
3.1.2 Cover Crop	6
3.1.3 Crop Competition	6
3.1.4 Intercropping	7
3.1.5 Tillage and Stale Bed	7
3.1.6 Mulching	7
3.1.7 Sanitation	8
3.2 Mechanical method	9
3.3 Organic Herbicide	9
3.4 Biological control	9
3.5 Preventive measure	10
4. CONCLUSION	10
BIBLIOGRAPHY	12





[bookmark: _GoBack]

[bookmark: _Toc48400610]1. INTRODUCTION
In common weeds are plants in the wrong place. Weeds are plants which compete with the main crop for nutrients, light, water, space etc. These have been problem since the agriculture came into existence. These also act as hosts for different diseases and insects and are also responsible for health problems from skin allergies to breathing trouble and sinusitis injurious to living organisms. (Lal, Ram, & Singh, 2016). The word is typically applied to any plant species that often becomes a pest. However, weed manuals also list plants valued as forage, cover or food crops when grown in the right context as potential weeds. Indeed, “volunteer crops” such as buckwheat, rye, millet, corn or soybean can become weeds when they self-seed and emerge in another part of the crop rotation when they are no longer wanted. (Schonbeck, 2011) Organic vegetable producers rank weeds as one of their most troublesome, time consuming and costly production problems. (OFRF, 1999).
For many people weeds are bad, a sign of sloppy management, perhaps even an indication of weak morals. Sound weed management starts with revisiting this attitude. Weeds certainly can be problematic. They can also be useful in themselves and in the lessons that they teach. Successful organic weed control is managing the land’s natural weed response to cultivation which begins with an ecological understanding of weeds and their roles in the farm or garden ecosystem. Whereas annual crops and weeds have similar growth requirements –ample NPK, full sun, prepared seedbed, etc. subtle differences exist that can be exploited to the crop’s advantage. (Schonbeck, 2011) . Weed management has been identified in many surveys of organic growers and farmers as being their number one problem, often by over 80% of respondents. Because organic farming excludes the use of synthetic herbicides, most organic farmers consider effective organic weed control a top research priority. In particular, weeds are a constant fact of life in annual crops, vegetables and other horticultural crops. Good weed management is essential for a successful organic enterprise. Because there are only a few organically approved herbicides, optimizing their application may increase their potential usefulness for organic production systems (Webber, Shrefler, & Brandenberger, 2012). However, the amount of detailed information on organic weed management is often sparse and more often covers ‘what’ needs to be done rather than ‘how’ to do it.
Since the invention of herbicides, farmers have used these chemicals to eradicate weeds from their fields. Using herbicides not only increased crop yields but also reduced the labor required to remove weeds. Today, some farmers have a renewed interest in organic methods of managing weeds since the widespread use of agro-chemicals has resulted in purported environment and health problems. It has also been found that in some cases herbicides use can cause some weed species to dominate fields because the weeds develop resistance to herbicides. In addition, some herbicides are capable of destroying weeds that are harmless to crops, resulting in a potential decrease in biodiversity on farmers. It is important to understand that under an organic system of weed control, weeds will never be eliminated but only managed. (Agritech, 2009)
[bookmark: _Toc30873228][bookmark: _Toc48400611]1.1 Objectives
The broad objectives of the study are:
· To understand the concept of organic weed management and its implication in agriculture production.
Specific objectives of the study are:
· To assess and identify appropriate methods of weed control in organic systems.
· To analyze the role of various means of weed management techniques in Nepalese agriculture system.
[bookmark: _Toc30873229][bookmark: _Toc48400612]2. METHODOLOGY
During preparation of this paper various online publications and text books found in library of Agriculture and Forestry University were consulted and necessary conclusions are derived.
[bookmark: _Toc48400613]3. DISCUSSIONS
The weeds are worth controlling when the problem they cause is greater than the problem the control will cause or greater than the cost of the control. This concept is termed the economic threshold. In practice, this is not a simple question and the answer usually depends on the site and on the manager as much as on the weeds present. In some situations, weed control is not warranted based on economic grounds even where it is effective. (Schreiber, 1992)
While tillage and cultivation can degrade soil quality and increase the risk of erosion losses, many other organic weed management tools (Table 1) are more soil-friendly. For example, a diversified rotation of vigorous cash crops and cover crops can enhance soil organic matter, tilth, and fertility provided that a sufficient quantity and diversity of residues are returned to the soil to feed the soil life. Grazing livestock after a production crop to remove weeds or interdict weed seed set can add fertility in the form of manure. Mowing and flame weeding (if properly done to avoid excessive heating of the soil itself) are much easier on soil structure than cultivation and can be just as effective in certain stages of weed and crop development. Mowing or rolling a cover crop to form an in situ mulch can enhance the soil benefits of the cover crop compared to tilling it in and can effectively suppress many annual weeds. Other organic mulches such as straw and chipped brush add organic matter whereas synthetic clear or colored plastic films and weed barrier fabrics do not. All mulches are very effective in preventing soil erosion.
	Major tools:
	Preventive
	Control

	The Grower’s Mind (planning, observation, and ingenuity)
	X
	X

	Vigorous Cash Crops
	X
	

	Crop Rotation
	X
	

	Cover Crops
	X
	

	Organic Mulches
	X
	X

	Opaque Synthetic Mulches (black plastic, etc.)
	X
	X

	Conservation Biological Control (conserve weed consumers present on farm)
	X
	X

	Livestock
	X
	X

	Tillage and Cultivation Tools and Implements
	
	X

	Mowers and other Cutting Tools
	
	X

	Rollers and Roll-crimpers (for converting mature cover crops into in-situ mulch)
	X
	X

	Flame Weeders
	
	X

	Minor and experimental tools:
	
	

	OMRI certified organic herbicides
	
	X

	Bioherbicides (specific pathogens of weeds)
	
	X

	Management of soil microflora
	X
	X

	Specific crop–weed allelopathic interactions
	X
	X

	Classical biological controls for specific weeds (usually against invasive exotic weeds in rangeland and natural ecosystems)
	
	X

	Clear plastic mulch (soil solarization)
	X
	X


Once you know your weeds, you can develop an integrated weed management program that combines cultural, mechanical and biological practices:
[bookmark: _Toc48400614]3.1 Cultural practices
[bookmark: _Toc48400615]3.1.1 Crop rotation
Crop rotation is the core of organic weed management. This practice keeps weed communities off balance by mixing cropping systems and long rotations to enhance soil fertility and economic diversity. The variation in crop species and planting times is essential as crop rotation creates a changing environment and prevents weed dominance of certain species. When making a crop production plan farmers should design rotations for each field with weed species and potential problems in mind. Crops that are fast growing and can out-compete weeds (e.g. winter squash, potatoes, sweet corn and tomatoes) are a smart addition to your rotation.
[bookmark: _Toc48400616]3.1.2 Cover Crop
The vacant inter-row spaces in the fields provide space for weed growth and development. This space can be utilized for extra income by the farmers. The leguminous or allopathic crops such as pea, cow pea etc. is preferred for this purpose. This not only prevents weed growth but also replenishes soil nutrients and prevents soil erosion. Allopathic cover crops such as cereal rye, sorghum, Sudan grass, mustard and oats inhibit germination of weed seeds. In place of a fallow period, plant annual or short-term perennial cover crops that develop rapidly and close the canopy before weeds have the chance to emerge and out-compete them. Cover crop residues serve as excellent mulch in reduced and no-tillage production systems.
[bookmark: _Toc48400617]3.1.3 Crop Competition
The most effective way to control weed growth is to have highly competitive crops. A vigorously growing crop is less likely to be adversely affected by weed pressure. It is imperative to create conditions where the intended crop can establish dominance quickly. Using high-quality, vigorous seed, well-adjusted planting equipment, adapted varieties, optimal soil fertility, good soil drainage and tilths and proper soil preparation will usually result in rapid, vigorous crop growth.
[bookmark: _Toc48400618]3.1.4 Intercropping
Intercropping involves growing a smother crop between rows of the main crop. Intercrops are able to suppress weeds. However, the use of intercropping as a strategy for seed control should be approached carefully. The intercrops can greatly reduce the yields of the main crop if competition for water or nutrients occurs.
[bookmark: _Toc48400619]3.1.5 Tillage and Stale Bed
Appropriate tillage of fields is critical:
· To create a good seed bed for uniform, vigorous crop emergence.
· To prepare the ground adequately for successful subsequent mechanical weed control operations.
· To eliminate much of the weed potential.
When it is possible initial tillage a week or 10 days before planting will allow the resulting flush of germinating weeds to be killed during final field preparation.  Tillage between the rows or the cultivation of fallow land two- three times causes significant reduction in weed population. For this disc harrow, cultivator etc. may be used with power tiller or tractor.
Stale seedbeds are prepared 2-4 weeks prior to crop seeding in which weeds are allowed to emerge and killed while they are still small by shallow cultivation. This can be repeated twice or thrice depending upon the availability of time. This technique significantly reduces the weed population that emerges after the crop is planted.
[bookmark: _Toc48400620]3.1.6 Mulching
Mulching or covering the soil surface can prevent weed seed germination by blocking light transmission preventing seed germination. Mulches not only contribute for weed management but also conserve soil moisture and maintain the soil temperature necessary for growth and development of the plants. When composting crop residues, manures or other agricultural wastes, it’s necessary to achieve temperatures above 131°F for a defined period of time in order to kill weed seeds and human pathogens. There are many forms of mulches available. Listed are three common ones.
Organic mulching: The crop residues, paddy straw etc. can be utilized to check the weed growth which acts as organic mulches. Organic mulches also prove to be an excellent mean for soil moisture conservation especially in winters and summers. Such materials as straw bark and composted material can provide effective weed control. An effective but labor-intensive system uses newspaper and straw. Two layers of newspaper are placed on the ground followed by a layer of hay. It is important to make sure the hay does not contain any weeds seeds. Organic mulches have the advantage of being biodegradable. 
	


Inorganic mulches: The most common types of inorganic mulch are rocks or gravel, plastic sheeting, and rubber mulch. Inorganic mulches do not decompose or they slowly break down only after a long period of time. Plastic mulches have been developed that filter out photo synthetically active radiation but let through infrared light to warm the soil which have been shown to be effective at controlling weeds. The benefits of inorganic mulch is that they may initially cost more but they are more cost efficient because they do not need to be reapplied or topped off as frequently as organic mulches. Using inorganic mulches in gardens can definitely add aesthetic value and they work well to suppress weeds. However, they do not help much in retaining soil moisture, protecting plants through winter, or adding nutrients to the soil from decomposition as organic mulches do. (Larum, 2018)
Living mulch: It is usually a plant species that grows densely and low to the ground such as clover. Living mulches can be planted before or after a crop is established. It is important to kill and till in or manage living mulch so that it does not compete with the actual crop. Often, the primary purpose of living mulch is to improve soil structure, aid fertility or reduce pest problems and weed suppression may be merely an added benefit.
[bookmark: _Toc48400621]3.1.7 Sanitation
It is possible to prevent many new weeds from being introduced onto the farm and to prevent existing weeds from producing large quantities of seed. The use of clean seed, mowing  weeds around the edges of fields or after harvest to prevent weeds from going to seed and thoroughly composting manure before application can greatly reduce the introduction of weed seeds and difficult weed species. It is even possible to selectively hand eradicate isolated outbreaks of new weeds, effectively avoiding future infestations. Planting clean, high-quality seed is essential to crop success. Other sanitation factors to consider would include thorough cleaning of any machinery which might have been used in weedy fields and the establishment of hedgerows to limit windblown seeds.
[bookmark: _Toc48400622]3.2 Mechanical method
Mechanical removal of weeds is both time consuming and labor-intensive but is the most effective method for managing weeds. The choice of implementation, timing and frequency will depend on the structure and form of the crop and the type and number of weeds. Hoeing and hand weeding are the most commonly used practices. Mechanical weeders include cultivating tools such as hoes, harrows, tines and brush weeders, cutting tools like mowers and stammers and dual-purpose implements like thistle-bars. These practices completely destruct the shallow rooted weeds. These also help in aeration of soil and breaking of capillaries by hoeing thus preventing evaporation of soil water. The point in early mechanical weed control is to create as large a crop to weed size differential as possible, as early as possible, so that row cultivation is most successful. When crop plants are bigger and more vigorous than the weeds, the weed pressure will usually not jeopardize the crop. Therefore, effective early weed control, before weeds present a visible threat to the crop, is absolutely essential.
[bookmark: _Toc48400623]3.3 Organic Herbicide
Non-synthetic herbicides with no residual activity such as acetic acid (vinegar) can effectively control weeds when applied during hot sunny days. It kills upon contact but does not provide systemic weed control (i.e. not absorbed into the roots). Organic herbicides can be a useful tool when combined with other means of weed control. Ingredients may include concentrated d- limonene, clove oil, cinnamon oil, vinegar, and citric acid. These herbicides are non-selective and non-systemic, meaning any plant sprayed will be affected and they kill the above surface foliage of plants.
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It involves utilization of living organisms/plants such as insects, fungi, competitive crops, allopathic crops and herbivorous fishes for the suppression/control of the weed population. Bio agent like insects, pathogen etc., and other animals are used to control weeds.  Insect and pathogens infest weeds and they either reduce growth or kill weeds.  Biological control method can reduce weeds but it is not possible to eradicate weeds.
Examples of Biological Weed Control
		Bio agent
	Weeds

	Insect

	Two beetles:   Octotoma scabripennis and Uroplata giraldi
	Lantana camara

	Scale insect
Dactylopius tomentosus.
	Prickly-pear weed - Opuntia

	Flea beetles
Agasicles hygrophyla
	Alligator weed – 
Alternanthera philoxeroides

	Fish

	Common carp (Cyprimus carpio)
Chinese carp
	Aquatic weeds

	Mammals Manetee or sea-cow
	Water hyacinth

	Snails     Marisa sp and other fresh water snails
	Submerged weeds like coontail and algae

	Fungi Rhizoctinia blight.
	Hyacinth

	Mites

	Tetranychus sp
	Prickly pear

	Plants Cowpea as intercrop in sorghum
	Effectively reduces the growth of weeds in sorghum





[bookmark: _Toc48400625]3.5 Preventive measure
Once the weeds appear in the field they cause great trouble in various ways. Different preventive measures for weed control are: use of seeds from the reliable sources or to use certified seeds, preventing the entry of livestock into the crop land, cleaning the equipment such as harvesters, cultivators, seed cleaners etc. before and after field operations, keeping the irrigation channels weed free, using only well rotten manures in which weed seeds have been decomposed by microorganisms and applying the fertilizers near the rows or plant stand avoiding broadcast in.
[bookmark: _Toc48400626]4. CONCLUSION
Weeds cause significant loss in agriculture by competing with main crop for nutrients and other resources and also act as alternate hosts for diseases or pests. Controlling weeds is an essential aspect of successful crop production. The lack of weed control can result in the total yield loss due to weed competition and with weeds acting as a reservoir for pathogens through disease and insect damage. Weed control should be considered a continuous endeavor not just a seasonal effort. It is more cost effective to prevent an infestation than eliminating a weed species once the production area is infested. Weed control should start in the previous crop by monitoring, controlling and managing the weeds. Successful weed management uses a multifaceted approach (rotating crops and herbicides, cover crops, mulches, cultivation) rather than relying solely on herbicides to control the weeds (Webber, Shrefler, & Brandenberger, 2012). Knowing which weeds will be present and understanding their growth habits will enable the producer to achieve greater weed control by the wise application of the many weed control methods available.
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