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not be achievable, but any reduction in weeds anthé amount of weed seed or perennial

Ideally growers would like to achieve level of zaveeds on the farm. In practice, this may
propagules reaching the soil will make subsequesdacontrol operatio less expensiv

Introduction

Weed management in organic crop production systams involve the use of many techniques and
strategies, all the goal is achieving economicaligeptable weed control and crop yield. Weeds can
always be pulled or cut, but the question is simidyw much time and money can a grower expend to
reduce weed pressure. ldeally growers would likeacbieve level of zero weeds on the farm. In
practice, this may not be achievable, but any rédiign weeds and in the amount of weed seed or
perennial propagules reaching the soil will makbssguent weed control operations less expensive.
The cultural practices used in crop production (Retance, using transplants, pre emergent, flaming
weeds, pre-germination of weeds) often provide dpindties for the crop gain. The goal is for thegr

to outcompete the weeds, reducing the availallityesources to the weeds. If it can be given the c

a competitive advantage through organically acddgtaechniques, subsequent hand weeding
operations and costs can be minimized. The follgnane common techniques available to organic
growers to manage weeds in crop production opemstio

Cultural Practices

Water management: Effective water management is key to controllingede in crop operations.
There are a number of ways to careful irrigatiomagement can help to reduce weed pressure on the
crop.

Pre-germination of weeds: The newly germinated weeds can be killed by lightieation of flaming.
pre-germination should occur as close as possiaie df planting to ensure that change in weather
condition do not have an opportunity to changegbectrum of weeds (cool vs. warm season) in the
field.

Planting to moisture: Another technique is similar to pre germination pEnting to moisture. After
weeds are killed by cultivation, the top 2 to 3has soil is allowed to dry and form dust mulch. At
planting, the dust mulch is pushed away and laegeled crops such as corn and beans can be planted
into the zone of soil moisture. These seeds camigate, grow and provide partial shading of thé soi
surface without supplemental irrigations that wootlderwise provide for an early flush of weeds.

Buried drip irrigation: Drip tape buried below the surface of the plantieg can provide moisture to
the crop and minimize the amount of moisture tisatvailable to weeds closer to the surface. If
properly managed, this technique can provide siant weed control during periods without rain.
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Crop Competition

Crop that grows vigorously can often outcompetedse®/eeds grow best where competition is sparse,
for instance, between rows or gaps in a crop st@maps that are well adapted to their planted aaeas
often better competitor since they will tend to gy a site rapidly. The increase in the densityhef
crop by decreasing the in-row spacing or by redwydine space rows it will improve the crop
competitiveness. A close planted crop will close ¢anopy more rapidly, reducing the weeds abitity t
compete. Some crop (Tomato, bean and sweet compeate effectively with weeds if given an early
competitive advantage. The use of transplants tieecrop an advantage over the weeds because
transplants enter the field larger and more dewslofhat the weeds. With help from subsequent
cultivation or hand weeding operations, a trandpldrcrop can develop a full canopy and crowd out
weeds.

Reducing the Weed Seed Bank

Practices that reduce the production of weed sksdweed pressure and can help keep weeding costs
down over time. In an ideal situation, no weed widu¢ allowed to go to seed. Any that do go to seed
can aggravate weed problems for many years to cAman example, common perslane seed has been
sown to remain viable for over 20 year in soil, &tack mustard seed survives for over 40 years. The
longevity of weed seed, together with the large banof seed produced by individual plants can lead
to the long-term build up of enormous seed bankkénsoil. Highly competitive cover crops can also
significantly reduce the seed bank.

Cultivation

Cultivation is probably the most widely used weeshteol method in organic crop production.
Mechanical cultivation uproots and buried weedsri@uvorks best on small weeds, while larger
weeds are better controlled by destruction of dm+shoot connection or by slicing, cutting or tom
the soil to eliminate the root system’s contacthwsbil. Cultivation is effective almost against all
weeds, with the exception of certain parasitic f®such as dodder. Effective cultivation must pedgis
and accurately target weed-growth areas, and sairesqgood land preparation and bed shaping.
Shallow cultivation is usually best, since it bsnfipwer weed seeds to the surface. Level beds allow
more precise depth of tillage. Cultivation requirektively dry soil; subsequent irrigations shobkel
delayed long enough to prevent the weeds fromaérg. In addition, cultivation should be carrieat o
early enough in the growth cycle to kill weeds sashourning nettle and perslane that set seed iearly
the growth cycle.

Flamers

Flamers are useful for weed control. Propane fdet®dels are the most common. Flaming does not
burn weeds to ashes; rather the flame rapidly saise temperature of the weed to more thar’A.30
The sudden increase in temperature causes thegakhshapes to expand, rupturing the cell walls fo
greatest flaming efficiency, weeds must have fetlian the true leaves. Flaming can be used prior to
crop emergence in slow germinating crops. In aoldjtilaming can be used post emergence on crops.

Sterilization

Soil sterilization in organic agriculture involvéise use of heat or naturally generated biociddslito
weeds. Heat is applied as steam or by soil sotarisaln steam soil sterilization, the steam ingett
into the soil to kill weeds seeds. The large quistiof fuel and water required by this techniquaken
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it an expensive choice, so its use is limited talsracreages of high value crops and landscaping.
Ozone is a naturally occurring biocide that is paiesearched for use as a soil sterilant. The omone
generated mechanically and then injected into thie ©zone injection shows promise as a weed
reduction tool, but it is unclear at this time whnet this technique will be considered an organycall
acceptable practice.

Mulches

Mulching is another weed control measure, a mulicdtkolight, preventing weed germination and
growth. The materials that can be used as mulatgegagied and include plastic and organic materials
such as municipal yard waste, wood chips, straw, $aw dust and newspaper. To be effective, mulch
needs to block all light to the weeds, and somecmalaterials require a thicker application layetth
others to accomplish this. The most common colaur Wieed control plastic is black since it
completely black light. More recently, a clear arfed transmitting plastic has been introduced. @cga
mulches such as municipal yard waste, straw, hdywaod chips must be maintained in a layer 4 or
more inches thick in order to block out light. Ongamulches break down over time and the originally
thickness typically reduce by 60 percent after gaar. Coarse green waste works better as muich.
Organic mulches are used for permanent crops, ¢apitsgy and non crop areas, although they are also
very effective for transplanted vegetables.

Beneficial Organisms

Weeds are subjected to disease and insect attaskag crops are. Most biological control of weeds
occurs in range or non crop areas. As a resultpdimal control has little relevance for vegetable
growers. Geese have been used for weed controéén Yines and certain row crops. Most types of
geese will graze weeds but Chinese weeder geesmasalered the best for row crops. If confined,
geese will even dig up and eat johnsongrass andumagrass rhizomes.

Chemical Control

Herbicides are chemicals that kill or suppresstplény affecting their physiological processes. Caly
limited number of herbicides are organically acabfg, and these include contact materials such as
acetic acid, citric acid, and solutions of sodiuittate as well as preemergent material, corn gluten
Herbicides can be used for selective weed contyolmanipulating the timing of application or
placement of material or by exploiting differen@eshe chemical tolerances of the crop and theetarg
weed. Weeds that emerge before the crop can bed kilith contact herbicides (acetic acid) these
herbicides kill plants that have emerged, but haveesidual activity on those that emerge laternCo
gluten is a pre-emergence material that is appgiethe soil to suppress weeds as they germinate.
Currently, the efficacy of these organically acedyb herbicides is marginal at best.
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