
Organic Weed Management 
 

Weed early, shallow, and often 
Most annual weed seeds are tiny - often about the size of the head of a pin. Because their 

food stores are small, they cannot emerge from deep in the soil, and they are very thin 

and fragile shortly after germination. Hence very shallow (~ 1") disturbance of the soil 

can be very effective for eliminating a large percentage of these weeds. Deeper soil 

disturbance brings additional seeds to the surface where they will germinate.  

      If planting has been delayed since the seedbed was prepared, scratch the soil surface 

thoroughly with a garden rake or stirrup hoe before planting. Repeat when the first tiny 

seedlings appear. For large seeded crops like sweet corn, beans etc. that are planted >1" 

deep, the soil can be raked right over the rows before the crop emerges, and if you are 

careful, after the shoots are fully out of the ground. Since you can't see the weeds, these 

actions often seem pointless. They are easy to perform, however, and they are probably 

the single most effective way to reduce difficult pulling and hoeing later in the season.  

Exhaust the root reserves of perennial weeds 
Many perennial weeds have deep storage roots or rhizomes that resprout after the tops are 

cut or pulled (e.g., bindweeds, milkweed etc). Since the storage roots or rhizomes are too 

deep in the soil to damage with normal spading or rototilling, your best hope for 

organically controlling these weeds is to exhaust the storage organs by repeated removal 

of top growth. Generally, the net flow of nutrients is from the root until formation of the 

third leaf or later, so time your removals accordingly. Typically, eradication of deep-

rooted perennials requires about 6-8 carefully timed weedings the first year followed 3-5 

the second.  

Physical removal of perennial storage organs 
Perennial weeds depend on resources stored in roots or rhizomes to establish new shoots 

the following year. An effective, though laborious, method of controlling many perennial 

weeds is to physically pick the perennating organs out of the soil when an infested area is 

being prepared for planting.  

      Turn the soil by hand with a spade. Save the first shovel-fulls to one side so that you 

are always turning into a trench. Place the shovel-full of soil on its side in the trench and 

strike it with the back of the shovel blade to break up the soil. The soil will tend to 

fracture along the roots and rhizomes. These will generally be 1/8 to 1/4 inch thick and 

white. Pick them out into a bucket. You do not need to get every tiny fragment to get very 

substantial control, but you will need to consistently pull any shoots that emerge from the 



remaining fragments. Although picking rhizomes is hard work, if your follow up is good 

you can eradicate the weed and thereby prevent many hours of weeding in future years.  

New gardens 
New gardens often have terrible weed problems. If the garden is to replace a well weeded 

lawn, scalp off the sod, compost it, and return it to the garden later. Alternatively, Lee 

Reich (Weedless Gardening) recommends closely mowing the grass, covering it with 

newspapers and a few inches of compost. This smothers the grass while allowing crops to 

be grown in the compost.  

      When the garden is being established on weedy ground, it is best to avoid planting 

vegetables the first year. Instead, till, plant a cover crop, till in the cover crop before 

weeds get large or go to seed, and repeat this at 4-6 week intervals throughout the 

summer. This will deplete the weed seedbank and exhaust the storage organs of perennial 

weeds, while simultaneously building up soil organic matter and soil structure. 

Buckwheat, sorghum/sudan grass hybrid, or a mixture of oats and field peas are all fast 

growing, competitive summer cover crops. At the end of Aug. plant oats on parts of the 

garden that will be planted early the next year. These will compete with weeds in the fall 

but frost kill, leaving the garden ready for early planting. On areas that will be planted to 

vegetables around or after the last frost in the spring, plant hairy vetch in Aug or Rye in 

Sep. If necessary, cut these in the spring as needed with a string trimmer, grass whip or 

scythe to insure that they are short enough to till under when the time comes.  

Weed management along fences 
Often vegetable gardens need to be fenced to keep out rabbits, groundhogs, deer and 

dogs. Keeping areas next to fences from becoming weedy is important because annual 

weeds may shed seeds from there into the garden, some perennial weeds along fences can 

spread several feet into the garden by underground roots and rhizomes (for example, 

quackgrass and Canada thistle), and tall vegetation along fences may block light from 

neighboring crop plants. Fences form ideal support for hedge bindweed and other vining 

weeds.  

      Various control measures are possible. Brick or concrete pavers, or a heavy layer of 

bark mulch can be used to reduce weeds by forming a path along the fence. Hoeing is 

often ineffective because the fence protects the weeds. Hand pulling is effective but 

laborious. Repeated use of a string trimmer is the most usual method for controlling 

weeds along garden fences. Flame weeding is effective if done frequently enough to keep 

the weeds small and provided no straw or bark mulch is adjacent to the fence to catch 

fire. At least one acetic acid based herbicide has been approved by the Organic Materials 

Research Institute (OMRI) for use on non-crop vegetation like fence.  



Why some weeds typically germinate at certain times of 

year 
Most weed species have a particular season of the year in which they emerge most 

abundantly. The seeds of many species of weeds are dormant when shed from the parent 

plant. These must go through some period of ageing (after ripening), a period of cold or 

some other process before they are capable of germinating. Dormancy in weeds is 

generally either (i) a physiological process in which biochemical changes occur within 

the seed that ready it for germination, or (ii) due to a hard seed coat that prevents water 

from entering the seed. Generally, weeds with large seeds like the bindweeds and 

velvetleaf rely on hard seed coats to maintain dormancy whereas small seeded weeds like 

lambsquarters and common ragweed rely on physiological mechanisms, but exceptions to 

this rule occur.  

Physiological dormancy 
Spring germinating weeds usually either require a cold treatment to release them from 

dormancy (e.g. common ragweed), or an aging process (e.g. the foxtails). If they do not 

germinate due to dry soil or other factors, eventually the warm temperatures of summer 

may restore them to a dormant state until they pass through another winter. Other species 

may be held in a dormant state by high temperatures but become capable of germinating 

again in the fall when temperatures are cooler (e.g., spring and winter annuals like 

common chickweed?).. Some weeds that germinate only in the fall require a period of hot 

temperatures to release them from dormancy and then germinate when temperatures 

again cool (e.g., What is the best common example?). Summer germinating species like 

common purselane, have high temperature thresholds for germination and often will 

germinate directly after falling from the parent plant if the soil is warm enough.  

Hard seed coat dormancy 
Species with hard seed coats may germinate sporadically throughout the growing season 

as the seed coat softens in various individuals. The softening occurs due to physical, 

chemical and biological activity and may involve the opening of special pores on the seed 

(e.g., velvetleaf). Since winter provides a long period in which these processes can act on 

the seed, often species with hard seed coat dormancy show a peak in germination in the 

spring.  

Why tillage stimulates germination of weed seeds 
Most weed seeds are very small and hence the newly emerged seedlings are incapable of 

competing with established vegetation. Consequently, these species have been selected to 

respond to environmental cues that indicate that competing vegetation is absent. In 

natural situations, vegetation is usually only absent if the soil has been recently disturbed. 



Thus, weeds often respond to cues associated with soil disturbance (e.g., tillage). These 

cues include light, and especially red light (the opposite of the green light that passes 

through a plant canopy), fluctuation in temperature between day and night, high soil 

temperatures, the absence of volatile substances released by anaerobic metabolism, and 

the presence of nitrate in soil water. High light levels at the soil surface occur when 

competing vegetation is absent. Similarly, high soil temperatures and large day to night 

fluctuations in soil temperature occur when the soil is exposed to direct sunlight by day 

and radiative cooling to the sky at night. Turning the soil vents ethanol, aldehydes and 

other substances that accumulate within soil particles due to insufficient oxygen for 

complete digestion of carbohydrates by seeds, roots and microbes. Finally, the increase in 

warmth and oxygen associated with tillage stimulates microbes to consume organic 

matter and thereby release nitrogen containing compounds that other microbes turn into 

free nitrate ions.  

      Many species respond to several of the germination cues discussed above. Thus, for 

example, a few lambsquarters seeds will germinate in the dark at constant temperature 

and no nitrate. More will germinate if any one of these three cues are present, and most 

will germinate if all three cues are present.  

      As a result of the changes in soil properties following tillage, many weed seeds are 

able to detect (i) that they are near the soil surface, and (ii) that competing vegetation and 

dead organic materials have been removed. Consequently, a flush of germination usually 

follows tillage provided the soil is moist enough for seed germination.  

Crop rotation and seed germination 
Rotation between spring, summer and fall planted crops tends to reduce overall weed 

problems by interfering with the life-cycles of species that have preferred seasons of 

germination (Why some weeds typically germinate at certain times of year). For example, 

spring germinating weeds will be destroyed during seedbed preparation for summer 

planted crops, and few spring germinating weeds will replace them because the season is 

not favorable for their germination. During the summer, fall and winter, some of the 

remaining spring germinating weed seeds will be eliminated by accidental germination 

deep in the soil and by consumption by earthworms, carabid ground beetles and other soil 

fauna. Hence a summer planted crop decreases future pressure from spring germinating 

weeds. Similar processes act when rotation occurs between spring and fall planted crops 

and summer and fall planted crops.  

Crop rotation and types of weeding 
Some crops are hard to weed and others are relatively easy. The appropriate techniques 

for weeding various types of crop vary. Sweet corn and broccoli are easily hoed, whereas 

a thickly planted bed of carrots or parsnips usually requires hand weeding. Much weed 

control occurs as a by-product of hilling potatoes and leeks. Moreover, some crops like 



squash are naturally highly competitive and require little weeding after they are well 

established, whereas others like onions require regular weeding throughout the growing 

season. Consequently, alternating crops alternates the types of pressure the gardener 

places on weed populations. This prevents strong dominance by a single hard to control 

species and makes overall management of the weeds easier.  

Chickens 
A small flock of chickens is an excellent adjunct to a vegetable garden. Composted 

manure from the hen house provides a regular source of nutrients for the garden while the 

chickens happily eat weeds and culled produce that could pose future weed and disease 

problems if placed in the compost pile. Chickens relish dandelion, quackgrass and most 

other weeds, but will reject some members of the mint and parsley family.  

      Depending on the weather, chickens can also be allowed to run in the garden for a 

few weeks in the spring before planting or in the fall after most harvest is complete. They 

will pick out weed seeds, clean up perennial weeds and also eat slugs and insect pests. A 

low, temporary fence is usually sufficient to keep them away from late season or over-

wintered crops. Chickens should not be left in the garden for long periods, however, 

because their constant scratching will ruin soil structure.  

Soil structure 
Weeding is much easier in a healthy, well-structured soil. If the soil is loose and porous, 

hoeing is much less laborious and much of the root system of perennials will pull up 

along with the top when hand weeding.  

      Three elements are key to obtaining good soils structure.  

Avoid walking on soil that will be growing crops 
There are several ways to do this. One is to create permanent beds with paths between the 

beds. The paths can be covered with bark mulch or sown with grass and frequently 

mowed to prevent weed growth. Regularly edging the walkways to prevent encroachment 

of sod into the beds may be necessary. Raised beds have advantages (early warming in 

the spring, less stooping) but the sides of the beds may be difficult to keep weeded. 

Another approach is to till the entire area and lay old (unpainted) boards on the ground to 

make paths that support foot traffic. The ease of weeding soil that has not been trampled 

has to be experienced to be appreciated.  

Feed the soil with organic matter: 
compost, cover crops and mulch materials like straw and leaves. Cover crops are 

particularly valuable because the fibrous root types (e.g. grasses) help aggregate the soil 

into small, stable crumbs and tap-rooted types like sweet clover penetrate and loosen the 

subsoil.  



Keep the soil covered as much of the time as possible 
Keeping the soil continuously covered with a crop, cover crop or mulch prevents rain 

drops from breaking up soil crumbs. It also prevents the soil from baking hard in the sun, 

and supplies food for earthworms.  

Mulches of organic materials 
Mulches of organic materials are highly effective for suppressing small (i.e.,h2>2mg) 

annual weeds. Since most garden weeds are annuals and most annual weeds in the 

Northeast have small seeds the use of mulches is broadly effective against many species. 

Mulches are nearly useless for controlling perennial weeds because these have sufficient 

energy stores in the roots or rhizomes to push shoots up through even very thick layers of 

mulch. Large seeded weeds (e.g., > 5 mg) may also emerge through substantial layers of 

mulch.  

Weed seeds in mulches 
The most commonly used mulch materials are straw, hay, compost, leaves, grass 

clippings and bark chips. Regardless of the material used, it should be thoroughly 

checked for weed seeds. Hay, and particularly, late cuttings of grass hay, often contains 

mature weeds and perennial grasses that may be desirable in a hay field but which you do 

not want in your garden. Straw is generally free of weed seeds but may have thistle seed 

heads and grain seeds. Grass clippings often contain dandelion flowers that subsequently 

turn to seeds, and may also contain crabgrass and annual bluegrass seeds. Tree leaves are 

generally free from weed seeds but may contain acorns and other tree seeds that 

subsequently germinate and compete with crops.  

When to mulch 
Although large seeded and transplanted crops can be mulched almost immediately after 

planting, delay until the soil is fully warmed and the first flush of weeds has been 

removed by shallow weeding is recommended. Although a thick mulch eliminates most 

light at the soil surface, even a homogenous appearing mulch layer has partial "windows" 

through which some light penetrates. If the density of weeds emerging under the mulch is 

high, more weeds will be positioned to exploit such windows and emerge through the 

mulch.  

How much mulch to use 
The amount of mulch needed depends on the dominant weeds and the type of mulch. 

Larger seeded weeds require more mulch than smaller seeded weeds. Hay and straw 

should be fluffed up rather than applied as slabs from a bale. Although the slabs are very 

effective at blocking weed growth, they quickly rot and provide a prime seedbed for any 

crop seed in the mulch and for windblown weeds like dandelion. A 3 to 5 inch layer of 



straw, hay, or leaves (which subsequently settles to about 2-3 inches) is generally 

effective against most of the small seeded annual weeds in the Northeast. Because grass 

clippings and compost are denser, 2-3 inches is generally effective and even less may be 

adequate.  

Problems and advantages of particular mulches 
Some mulches pose special problems and advantages. Bark chips cannot be 

recommended for use in vegetable gardens (except on permanent paths) because their 

high carbon to nitrogen ratio encourages decomposer microbes to take nitrogen from the 

soil, thereby starving the crops. Similarly, straw has a high C:N ratio and can temporarily 

immobilize nitrogen, thereby starving crops. Whereas the nitrogen taken up by bark chips 

may be stored for years, the nitrogen taken up by straw is largely released again to the 

crop later in the season. For heavy feeding crops, hoeing in a nitrogen source just before 

laying the straw mulch can avoid N deficiency in the crop. Unlike hay and straw, tree 

leaves do not tangle into a mat and thus sometimes blow to other parts of the garden 

where they may smother small crops. Applying the leaves after the crop is up helps hold 

them in place. Rye straw commonly releases allelopathic compounds that are toxic to 

other plants. Since small seeded weeds are more susceptible than large seeded or 

transplanted crops, this can be advantageous. However, in some circumstances, the toxins 

may also slow crop growth (e.g., sweet corn during dry years).  

Synthetic mulches 
Many synthetic mulch materials are marketed for use in gardens, including plastic films 

of various colors, spun materials that are permeable to water, and plain and oiled paper. 

In addition, some gardeners use newspapers, cardboard, old carpeting and other materials 

as weed barriers. All of these can be effective, but they all pose certain problems as well.  

Weeds along edges and in holes 
All synthetic mulches must be anchored along all edges to prevent the material from 

blowing in the wind. Usually this is accomplished by piling soil along the edge of the 

mulch material. This soil is, of course, above the mulch and so tends to become weed 

infested. Since these weeds cannot be hoed without damaging the mulch, considerable 

hand weeding is often required to prevent seed production by annual and vegetative 

propagation of perennial along the edges of the mulched bed. Weeds also tend to grow 

thickly in the holes made for the crop, again requiring hand weeding.  

Drip irrigation with impermeable mulches 
Some, synthetic mulches like plastic, cardboard and oiled paper are impermeable to 

water. Usually they are most effective if a drip irrigation system can be placed under the 

mulch.  



Disposal 
Most synthetic mulches pose significant end-of-season disposal problems. The labor and 

cost of disposing of large amounts of dirty and possibly wet mulch material at the end of 

the growing season should be considered when contemplating the use of these materials. 

Newspaper, brown kraft paper and kraft paper treated with vegetable oil are all 

biodegradable, but unless gathered, shredded and composted, they may leave the garden 

unsightly through the winter.  

Spun ground covers 
Spun cloth ground covers similar to floating row covers but colored brown or black to 

block light from weeds are reasonably effective for preventing the growth of annual 

weeds. Many perennial however are capable of penetrating these materials. Pulling these 

weeds pulls on the cloth, and that may disturb crops planted in holes in the material. 

Moreover, great masses of quackgrass and other perennial may cling to these ground 

covers when they are collected, thereby greatly increasing the expense of disposal. If 

perennial grasses are present, plan on several large garbage cans of debris per roll of 

ground cover.  

Old carpeting 
Old carpeting is very effective at blocking the growth of even vigorous perennial for 

several years, but it cannot be recommended for use in vegetable gardens due to the toxic 

compounds (e.g., formaldehyde) that are released as the carpeting weathers. Depending 

on one's outlook this may seem less of a problem in beds of ornamentals. After a few 

years however, weeds will establish in dust and decayed organic debris that collects on 

the surface of the carpet. These plants will grow through the decaying fabric and 

effectively anchor to the soil what has then become a large piece of refuse.  

Conclusions 
Although plastic mulches are effective for producing early crops (e.g., of tomatoes), in 

general synthetic mulch materials tend to be more trouble than they are worth for weed 

control. The one exception is that paper mulches laid under straw, compost or other 

organic materials can increase the effectiveness of the natural mulch, and may decay 

sufficiently by the end of the season to avoid disposal problems.  

Target nutrients and water to the crop, not the weeds 
Several studies have shown that weeds are often better equipped for taking up mineral 

nutrients like nitrogen, phosphorus and potassium than are the crops with which they 

compete. Not only do the weeds produce root surface area at a faster rate (seed size), but 

also weeds typically attain 1.5 to 3 times higher concentrations of nutrients in their 

tissues. Consequently, highly available forms of nutrients like chemical fertilizers and 



rapidly decomposing organic fertilizers (e.g., fish emulsion) tend to favor weeds relative 

to crops. In contrast, the slow release of nutrients from green manures and compost tends 

to favor crops relative to the weeds. Particularly for long season crops, the slow release 

from organic materials may slow early top growth slightly but encourage a stronger root 

system and an overall healthier, more productive plant at harvest.  

      Although most of the mineral nutrition of the crop should come from soil organic 

matter built up by feeding the soil with green manure and compost, some heavy feeding 

crops like sweet corn and broccoli will yield better if given an additional nitrogen source 

(e.g., blood meal, composted chicken manure etc.) after they are well established. When 

applying such supplements, attempt to get the fertilizer close to the crop and work it in 

shallowly to avoid volatilization of ammonia. Avoid broadcasting the material widely 

where it will feed inter-row weeds before the crop can reach it.  

      Similarly, drip irrigation, which applies water next to the crop plants rather than 

sprinkling it over the whole garden, will favor the crop plants relative to the weeds. This 

is especially useful for managing weeds along the edges of beds where they usually 

receive little shade or root competition from the crop.  

Maximize the competitiveness of the crop 
Except for a few very weakly competitive crops like carrot and onion, most weed control 

comes from competition with the crop rather than from weeding by the gardener. You 

can easily demonstrate this for yourself by leaving two patches of ground unweeded for a 

few weeks in the middle of the season - one in the crop and one that is left unplanted. 

Because crop competition is an important element of weed management, competition 

from the crop should be encouraged.  

Use high crop density, if possible 
High crop density provides early canopy closure and more effective competition against 

weeds than a sparse planting. Any crop that makes multiple units of produce on a single 

plant (e.g., squash, beans, tomatoes) and most leafy greens (e.g., chard, collards, kale) 

can be planted at higher than recommended rates without yield loss. Each plant will yield 

less, but the yield of the overall planting will change little provided the high density does 

not encourage the spread of disease (evaluate where your problems lie!). Root crops will 

tend to make small roots if planted too closely, although surprisingly dense plantings are 

possible if soil tilth and fertility are high.  

Use continuous beds rather than rows for small crop species 
For many vegetables with small plants like carrots, parsnips, leaf lettuce etc. seeds can be 

sown in continuous beds of a convenient length for your arm rather than in rows. This 

fills the space up with crop plants allowing less room for weeds. Carrots, for example, are 

usually considered to be a relatively noncompetitive crop, but once the foliage is well 



established on a continuously sown bed of properly spaced carrots, emergence and 

growth of new weeds becomes difficult.  

Use transplants rather than direct seeding 

Intercropping 
Another way to increase the competitiveness of crops is to plant them in mixtures. Some 

mixtures may be less competitive against weeds if the crops compete more with each 

other than they do with the weeds, so the mixtures must be chosen carefully.  

-- Radishes grow rapidly whereas carrots establish slowly. Consequently, the early crop 

of radishes in a mixed sowing helps suppress weeds but leaves space for subsequent 

carrot growth once the radishes are pulled.  

-- Lettuce is harvested much sooner than tomatoes. Consequently, a row of lettuce next to 

a row of tomato plants competes with the weeds but is harvested before it can compete 

with the tomatoes. Note that many other crop combinations could be substituted here 

(e.g., spinach for lettuce and Brussles sprouts for tomatoes).  

-- Sweet corn, although it is tall, lets a lot of light reach the ground and this allows weed 

growth. A strategy for improving late season weed control is to allow winter squash or 

pumpkins to run in under the sweet corn to compete with the weeds. Squash or pumpkin 

yield will be greatly reduced (e.g., by 1/2 to 3/4) under the corn so the total planting 

should be increased accordingly,  

-- Finally, where skips occur in a row due to poor emergence or early death of the crop, 

some other crop should be planted to fill in the gap. If you do not have a crop that fits 

appropriately into the space, sow a rapidly growing cover crop like oats or buckwheat in 

the gap. Be sure to cut or incorporate these before they go to seed, however, to avoid 

having the cover crop act as a weed next year. Many experienced organic growers keep a 

supply of cover crop seed on hand to deal with the inevitable occasional crop failure.  

 

 

In fact, one indicator that you have obtained excellent soil structure is when you can pull 

up the entire root of a large dandelion when the soil is moist by grasping the top of the 

tap root.  
 
 

 
Source:  Organic Garden Weed Management Website, Cornell University.  
http://www.css.cornell.edu/weedeco/WeedDatabase/index2.html 
 


