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Dodder (Cuscuta spp.) is a parasitic plant with limited photosynthetic capability; thus, it obtains the nutrients and energy it needs to grow and reproduce from a host plant. The impacts of dodder are variable and largely depend on the age of the affected host plants and the intensity (size and density) of the infestation. Seedling hosts s are most susceptible to actual death from dodder, largely because they have a small leaf area and their root and shoot systems have no energy reserves to draw from once a dodder plant becomes attached. Mature plants often experience reduced production per plant, but not death, except in very intense infestations. The economic impact largely depends upon how much of a production field is infested and how large the individual dodder plants become. Dense infestations also can cause problems during crop harvest, and the high moisture content of dodder results in curing problems for recently swathed hay crops. There is evidence that host plants weakened by dodder may be more susceptible to nematodes, other insects, and a suite of potential diseases dodder can spread. Dodder is not poisonous for livestock but it has little if any nutritional value and is not selected for by any type of livestock. 
Over 100 species or varieties of dodder occur in the United States. Approximately 15 to 20 of these occur in Nevada. Many are native species but some are introduced from numerous locations from Europe to Asia. Both annual and perennial species occur, however, in regions like Nevada where winters are often cold dodder assumes the lifecycle of an annual plant: germination, emergence, seed production, and death occur in one growing season. 
Dodder can survive on a wide range of host plants, including both crop and weed species. Common crops that become infested include alfalfa (Figure 1), clover, onion, pepper, carrot, potato, melon, asparagus, tomato and sugar beet. Weed species that often serve as a host include: field bindweed, lambs quarters, pigweed, and Russian thistle. Numerous ornamental flowers also are susceptible. Dodder cannot attach to a host with thick bark but can affect trees and large shrubs if its haustoria (the appendage that attaches to the host plant) can reach succulent leaves. Dodder does not occur very often in rangeland environments but periodic outbreaks have occurred. On rangelands, short statured shrubs (and forbs) with leaves near the ground are most susceptible to becoming attached to. 
Across Nevada, only agricultural producers in Lyon County rated dodder a top ten problematic weed (#9): 17.4 %of producers expressing concern. Pershing County was the only other area where at least 10 % of agricultural producers (13.2%) stated a concern about dodder.  Both counties grow about 30,000 acres of alfalfa annually (water permitting) and Lyon County also produces several thousand acres of onions. Both crops are well known as susceptible hosts to dodder. Dodder is not considered a problematic weed by public land managers. Figure 1. Dodder infestation in a stand of alfalfa. The dodder plants extract carbohydrates and nutrients from the alfalfa, reduce the amount of sunlight reaching the alfalfa leaves, and at high abundance levels will make harvest more difficult. Photo by: Gerald Holmes, California Polytechnic State University at San Luis Obispo, Bugwood.org
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Plant Biology and Spread
Being an annual plant, dodder regenerates from seed every year and completes its entire lifecycle in one growing season. Seed on or very close to the soil surface tends to have the best germination and seedling emergence. Germination is best on moist soil when soil temperatures reach about 60°F. The emerging plant typically is a slender shoot that coils around any object it encounters ( 2). Recently emerged dodder seedlings depend upon carbohydrates stored in the seed for growth until the plant can attach to a host. After the seedling attaches to a host plant all of the carbohydrates and nutrients needed for additional growth come from the host plant. Attachment must occur within 5 to 10 days of emergence or the seedling dies. Figure 2. The coiling nature of dodder plants. Photo by J.K. Clark. © 2007. The Regents of the University of California. Image from: Weeds of California and other Western States by Joe M. DiTomaso and Evelyn A. Healy. University of California Agriculture and Natural Resources. Publication 3488.
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Once the initial stem attaches to the host plant, dodder continues to grow sending new tentacles (shoots) to other parts of the original host plant or even to nearby plants. Growth rates for stems can reach 3+ inches per day. The result can be a large dense mat of intermingled stems often reaching 15 feet in diameter and occasionally 30 feet across. Severe infestations can nearly cover the host plant which substantially reduces crop production, and could result in death of the crop plants. 
The root system of dodder plants is non-existent, remaining in place only long enough to support initial plant growth until dodder attaches to its host plant. The root system dies once the seedling attaches to the host plant.  
Dodder’s flowering period varies by species, but ranges from late spring to fall. Flowers appear first near the point of first attachment and progressively move outward. Dodder plants are high seed producers, often dispersing several thousand to over 16,000 seeds per plant. The seed appears to have innate dormancy with only about 5 percent germinating the first growing season after dispersal. Of the remaining seed, some will remain dormant and viable in the soil for at least 20 years, and perhaps as long as 60 years. The seed has a very hard seed coat, which probably results in the high initial rate of dormancy. There is evidence the seeds need scarification to germinate. Scarification may result from cultivation, weathering processes in the soil, soil microbial activity, and other disturbances that scratch or break the seed coat. This may include digging animals that move a substantial amount of soil. 
The seed of dodder can be spread by flowing water, which suggests rapid and widespread movement when it reaches irrigation canals and/or a stream that provides irrigation water downstream. Flood irrigation also may move seed across a field and into tail-waters. This may move seed further off-site, especially if the return flow moves into a stream, ditch, or canal. If forages ingested by livestock contain dodder seed, the seed can be spread to distant locations in their manure. Seed crops that contain seed from dodder can also start new infestations when the crops not properly cleaned, and the seeds are subsequently planted elsewhere. Short- and-long range transport also occur when mud infested with dodder seed becomes attached to animals (wild or domestic), vehicles, and farm equipment and falls off the transport media at some distant location.  
Control Approaches
Non-chemical
Dodder only reproduces from seed; therefore, control of dodder requires three general strategies: 1) preventing the movement of viable seed onto a site from other locations; 2) preventing seed production; and 3) for sites already infested, depleting the soil seedbank over an extended period (seed remains viable for decades). The easiest method to prevent the establishment of dodder on crop ground is to use certified weed free seed and not plant the problem. Once a crop of weed free seed is planted the source of the irrigation water becomes important. If the water has the potential to carry dodder seed, scout your fields periodically after irrigations to find any seedlings, which are the easiest plant growth stage to control. Any cultivation technique that uproots the seedlings prior to their attachment to the host plant is likely to be effective. 
A vigorous dense stand of a forage crop helps reduce dodder by casting shade which can reduce both the germination and growth of dodder. In essence there is a decline in the number of “safe sites” in the soil for dodder seed to germinate. Safe sites are minute locations in the soil that provide the best microenvironment for seed to germinate, and for the seedlings to establish. Also, vigorous forage plants can withstand a dodder infestation better than weak plants. Crop rotation with perennial forage grasses, small grains, or corn for five or more years can substantially reduce dodder. Grasses (and most monocots) are not host plants for dodder and with time the seed bank will decline due to losses from germination and subsequent death, insects, soil pathogens and other factors that can kill seed in the soil. 
Cultivation is only useful before dodder attaches to the host plant. Once the plant attaches to the host it no longer needs its miniscule root system to survive; therefore, destruction of the roots does not kill dodder. If there is from ⅛ to ¼ of an inch or more of stem left below the point of attachment to the host plant, the dodder plant will continue to grow and expand its adverse influence on the host plant. Hand removal or hand cultivation is a viable option for small infestations, particularly if these actions occur before dodder attaches to the host. 
Mowing infested alfalfa stands close to the ground has proven effective for managing dodder infestations.  Research in California found that infested stands that were flail mowed had substantially more alfalfa plants per square yard and more biomass per acre than untreated stands. Plowing or deep cultivation is likely to bury the seed below its germination depth, which prevents germination in the near future, but also dramatically reduces the annual loss of seed from the due to the effects of failed germination and emergence, and seed losses from soil pathogens, insects and other soil borne factors. Buried seed typically survives much longer than seed on or very close to the soil surface. Given the potential long life of dodder seed (20 to 60 years), and the large amount of seed produced by just one dodder plant, it would only be a matter of time before a single (future) cultivation event brings the seed back into the optimal germination zone and renews the infestation.
 Burning can be an effective late season control of seed production. Infestations subjected to single, double, and heavy burns have resulted in about 99 percent fewer dodder plants emerging, compared to untreated areas. Once dodder seed has started to mature burning is the only effective control method to reduce inputs to the seedbank. Burning should target only the infested plants and is likely to result in yield losses for the burned areas of the field. Research has shown that alfalfa plants tend to recover completely by the following growing season. There are no readily available biological control agents for dodder. A variety of pathogens have been tested but none have proven reliable and none have been packaged into a product that is easily and successfully delivered to the infestation. Grazing is not a viable option due to poor animal selectivity, largely due to dodder’s poor nutritional content. 
Chemical Control
There are at least 11 active ingredients that suppress or control dodder (Table 1). These are available in at least 39 different products. Many of these products are pre-mixed packages that include one or more of active ingredients shown in Table 1, and one or more additional active ingredients that often control many other weeds. Some of these weeds often grow in conjunction with dodder and may serve as a host plant. Two of the active ingredients in Table 1 are not labeled for crops typically grown in Nevada but are primary chemical control agents for fruit, vegetable and ornamental crops. Chemical control of dodder should always consider methods to control weeds that dodder can use as a host plant. 
Herbicide control of dodder is difficult. A soil active herbicide applied before germination is the most effective approach, but many chemicals have a limited longevity in the soil. Season-long irrigation can result in dodder germination and emergence long after the herbicides activity or presence has decreased. Herbicide activity can decline due to several factors, including: 1) regular microbial or other types of decomposition in continuously wet to damp soil; 2) movement of the chemical below the germination zone near or at the soil surface; or 3) lateral movement of the herbicide to uninfested areas. Split applications at multiple points in the growing season may be necessary, but application restrictions printed on the product label may prevent this approach for some chemicals. The potential for these restrictions to occur should be closely for before any product is applied. All herbicide applications should consider the potential short and long-term effect to the crop species grown on the site in the current and subsequent years. 
No single active ingredient listed in Table 1 is the best herbicide for all infestations of dodder. Every infestation has some unique characteristic different from other sites. Herbicide selection should be based on site-specific conditions. Some factors to consider are: 1) do you need an herbicide that is selective and not going to adversely affect the residual desired vegetation on the site; 2) are your short- and mid-term management objectives compatible with a soil persistent herbicide that can leave a significant amount of the active ingredient in the soil for months to years; 3) what will be the growth stages of dodder and non-target vegetation when you have time to fit an herbicide treatment into your overall farming or ranching operation; 4) can you make the commitment to any follow-up treatments that are needed; and 5) herbicides alone probably will not provide complete control of dodder. An integrated approach that mixes herbicide treatment with cultivation, mechanical, fire and cultural approaches typically provides the best long-term control.  
The next weed addressed in this series will be redstem filaree (Erodium cicutarium), a cool-season annual forb that may infest both crop and wildland landscapes. 
Listing a commercial herbicide does not imply an endorsement by the authors, University of Nevada Cooperative Extension or its personnel. Product names were used only for ease of reading, not endorsement. Herbicides should be selected for use based upon the active ingredient and the specific bio-environmental situation to which it will be applied. Product labels change often; therefore, applicators should always consult the current label prior to applying any herbicide. 
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Table 1. The list below identifies the active ingredients and many of representative products known to control dodder in the landscape settings and crops for which the active ingredient is labeled. Use the information in this table to determine the potential active ingredients for your specific needs. Product selection should occur only after the applicator has read all current product labels and identified the appropriate products for their specific situation. A complete list of all active ingredients and products labeled to control dodder can be searched for at the CDMS (http://www.cdms.net/LabelsMsds/LMDefault.aspx?pd=7607&t=) and Greenbook (http://www.greenbook.net/) websites. The order of chemicals below does not reflect any preference or efficacy. Across the spectrum of available products, some may only suppress dodder (generally means no seed production). 
	


Active
Ingredient
	
Representative Products
	Range and Pasture
	Non-Crop
	Fallow
	Bare-ground
	Small Grains
	Corn
	Alfalfa
	Mint
	Potatoes
	Selective
	Soil Residual
	


Growth
Stage

	Dazomet*
	Basamid G
	
	
	
	
	
	
	
	
	
	No
	Yes
	Pre-plant fumigant for ornamental sites, field nurseries, turf sites, green houses, hoop houses, potting soil and compost piles, and nonbearing crops

	DCPA
	Dacthal
	
	
	
	
	
	
	
	
	
	Yes
	Yes
	Preplant (crop) and preemergence to cultivated soil on cropland planted to many vegetable and fruit crops

	Dichlobenil
	Casoron
	
	x
	
	
	
	
	
	
	
	Yes
	Yes
	Preemergence from late fall (no incorporation needed) through early spring (soil incorporation needed). Also labeled for some fruit and nut crops and wood product crops 

	Ethalfluralin
	Sonalan HFP
	
	
	
	
	
	
	x1
	
	x
	Yes
	Yes
	Preemergence (often crop and weed) with immediate soil incorporation by irrigation. Also labeled for numerous legume and seed oil crops

	


Active
Ingredient
	
Representative Products
	Range and Pasture
	Non-Crop
	Fallow
	Bare-ground
	Small Grains
	Corn
	Alfalfa
	Mint
	Potatoes
	Selective
	Soil Residual
	


Growth
Stage

	Glufosinate-ammonium
	Cheetah, Forfeit, Reckon 280 SL, Rely 280
	
	x
	
	
	
	x
	
	
	
	No
	None to very short
	Postemergence to actively growing plants when temperatures are warm, humidity high and bright sunlight. Typically a spot treatment

	Glyphosate, isopropylamine salt or potassium salt
	Buccaneer, Cornerstone plus, Helosate Plus, Roundup
	x
	x
	x
	
	x
	x
	x
	x
	x
	No
	No
	Postemergence to rapidly growing unstressed plants, preferably before attachment to host plants. 

	Imazamox2
	Raptor
	
	
	
	
	
	
	x
	
	
	Yes
	Yes
	Postemergence until soon after dodder attaches to host plants. Dodder typically ≤ 3 inches tall. 

	Imazethapyr2
	Pursuit
Thunder
	
	
	
	
	
	
	x
	
	
	Yes
	Yes
	Postemergence, but best before to shortly after (acceptable) attachment to host plant 

	Pronamide*
	Kerb 
	
	
	
	
	
	
	x
	
	
	Yes
	Yes
	Preemergence with incorporation by irrigation preferably within 3 days, but at least before germination of dodder seed. 

	Pendimethalin
	Acumen, Helena Pendimethalin, Prowl H2O, Stealth
	
	
	
	
	x
	x
	x
	x
	x
	Yes
	Yes
	Preemergence with soil incorporation in upper 1 to 2 inches of soil within 7 days of application

	Trifluralin
	Treflan, Triflurex HFP
	
	
	
	
	x
	x
	x
	x
	x
	Yes
	Yes
	Preemergence with immediate soil incorporation (<24 hours) 


*Restricted use chemical
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