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Nevada’s Priority Agricultural Weeds: Field Bindweed 
Submitted By: Brad Schultz, Extension Educator, 
University of Nevada Cooperative Extension, Winnemucca, Nevada
Originally published in the Nevada Rancher and Progressive Rancher

Field bindweed (Convolvulus arvensis) is a long-lived creeping perennial forb (vine) that reproduces from both seed and buds on a large extensive root system. The prostrate stems can reach 4 feet long and develop into a dense intertwined mat. The stems also may climb plants and other vertical structure. 
This weed is is native to Europe and western Asia and was first found in North America in the Mid-Atlantic States in the mid 1700’s. The first documented occurrence in in Nevada was in 1897. Field bindweed grows in all 48 contiguous states and Hawaii, and in all of Nevada’s counties. Across the state, 12% of agricultural producers consider field bindweed problematic, but public land managers have much less of a concern for the lands they administer. At the county level, the greatest concern was expressed by agricultural producers in White Pine (27%), Clark and Lincoln (26%), and Humboldt Counties (17%), and the least concern was in Elko (6%) and Washoe and Storey Counties (5%). 
Infestations of field bindweed occur less often in wildlands, than in cropland, cultivated fields, orchards, overgrazed pastures, field boarders, and equipment yards. This weed also occurs frequently along fence lines, roads, railways and other linear features that receive frequent disturbance. 
The elevation range of field bindweed is usually below 6,600 feet, but plants have been found to 8,000 feet or higher in Utah, Colorado and New Mexico. The plant is adapted to high sunlight environments, grows well on moist and fertile sites, but also is well adapted to dry and gravelly soils. It tends to readily establish in areas that are frequently disturbed and/or lack tall shade producing vegetation.  Field bindweed seed is readily spread as a crop contaminant, when attached to farm equipment (usually in mud). 

Plant Biology
Field bindweed has a large and extensive root system (Figure 1), whose biomass can reach 2.5 to 5 tons per acre, which vastly exceeds that of the top-growth. The primary and secondary tap roots may exceed depths of 10 feet, and can reach 30 feet on a very deep soil. Creeping horizontal roots branch away from the taproots and the root crown, and may reach lengths of 10 feet or more. This creates root systems as wide as 20 feet. During the first growing season, an individual plant can have radial growth up to 10 feet.  Rhizomes grow laterally from buds on the roots and eventually turn upward. Upon reaching the soil surface they establish a new independent plant. Figure 1. Line diagram of the extensive root system of field bindweed. From UC IPM Online at: http://www.ipm.ucdavis.edu/ PMG/PESTNOTES/pni7462-2.html. Root system of field bindweed, Convolvulus arvensis.  Redrawn from B. F. Kiltz. 1930. J. Amer. Soc. Agron. 22:216-234.
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Viable buds have been found on roots as deep as 14 feet. Most new plants, however, develop from buds located on the roots and rhizomes in the upper two feet of the soil. The large root biomass provides a large amount of stored energy for regrowth after the leaves are removed or killed. Root carbohydrate reserves are lowest in May when the plant is in the bud to first bloom growth stage. Carbohydrate (energy) reserves accumulate throughout the summer and reach their maximum levels in the August to September period. 
The root system contains many buds that can produce a new plant when the root is severed or cut into small segments, or the stems and leaves are removed from the plant. Root systems typically have greater vigor and regeneration potential as they become larger and older.  Root segments as short as one inch can produce a new plant, and root segments from below the plow layer tend to produce more new plants than do buds on shallower roots. Bud density is greatest from just below the plow zone to about 2 feet deep.
New seeds reside in capsules and their dispersal generally occurs across short distances but exceptions occur. The hard impermeable seed coat allows seed to remain viable in the stomach and digestive system of animals for up to 6 days, which can facilitate long distance dispersal, especially in migrating birds. Long distance dispersal also can occur in flowing water (i.e. floods) or movement as a crop contaminant. 
 One plant can produce up to 500 or more seeds, and a dense stand of field bindweed under good growing conditions may produce as many as 7.8 million seeds per acre. Buried seed retains high viability for at least 15 to 20 years, with reports of seed remaining viable for 60 years after dispersal. Seed germination has occurred in a field that went 28 consecutive years without seed production. Dry, sunny weather results in the best seed set, and germination may occur as quickly as 10 to 15 days after pollination. About 3.5 weeks after pollination, the seed coat becomes impermeable to water. Fresh seed has very high viability (>87%), but low germination (<25%) and high enforced dormancy (60% to 80%). Mechanical scarification can break seed dormancy. New plants can develop flowers the first year of growth but seed set is rare.
Germination may occur from spring through the fall and typically begins when daytime temperatures regularly reach the upper 50’s°F.  Plants typically begin to flower about four weeks after spring growth starts. Seed germination can occur at soil temperatures between 41°F and 104°F with rapid germination occurring when daily temperatures fluctuate between 68° to 95°F. Research in Nevada found that bindweed seed germinated and established better on bare ground than on areas covered with plant litter. 
Control Approaches
Non-chemical
Mechanical control techniques can be effective for seedlings before they develop buds on the roots (i.e., become perennial) but are ineffective on mature plants that have developed deep extensive roots. Perennial buds develop on plants as young as 3 to 4 weeks old. For mature plants, tillage requires 3 to 5 years of frequent and intense effort, every 12 to 14 days during the growing season. Tillage takes up to 5 years to eliminate all of the stored energy in the deeper roots and inflict death to all of the buds. Tillage must begin early in the growing season (before bud to first bloom) because energy reserves in the roots are smallest at that time. Low energy reserves increase the probability that some root segments will lack sufficient energy to regrow and establish a new plant. Tillage when the soil is dry also results in less regrowth potential because soil water is insufficient for growth to occur.   
Mowing and burning are ineffective control methods. Field bindweed is too short to be affected by mowing, and fire only removes the top-growth. Rapid regrowth occurs from buds on the roots and root crown. Fire or flaming, like tillage, would have to be applied every couple of weeks for several years or longer to be effective. Flaming, however, can be quite effective on seedlings before their first buds develop.
Livestock generally eat some field bindweed but often do not respond well when fed primarily bindweed. The short height of field bindweed precludes substantial use by cattle. Also, to obtain utilization levels intense enough use to harm the bindweed, the desired perennial grasses or crop species on the site would be heavily used. This will adversely affect the very species needed to competitively exclude field bindweed and prevent the invasion of the site by another weed species. Furthermore, regrowth from the roots can be rapid once livestock are moved off the site. Grazing bindweed after the capsules have developed viable seed can spread the seed long distances because seed can survive in the digestive tract at least 6 days. 
Biological control is limited to three insects but none have provided reliable control of field bindweed. Insects appear to be most useful when integrated with other actions that stress bindweed (e.g., tall shading vegetation). Such treatments have been noted to reduce (but not eliminate) bindweed growth and reproduction, which can benefit desired plant species and improve the effectiveness of herbicide treatments. 
Maintaining a vigorous dense stand of desired perennial grasses on rangeland and pasture, and the desired crop species on planted ground is the best approach to decreasing the risk of field bindweed becoming established. Minimizing bare ground to only those areas where it is the desired or needed (e.g., stack and equipment yards, portions of some right of ways, etc.) reduces the area where optimal germination and establishment sites exist. On sites where bare ground is desired the area should be checked regularly for seedlings so they can be controlled before they develop their first buds, or young plants develop large expansive root systems and long-lived viable seed.  
Chemical Control
There are 29 active ingredients labeled for application to field bindweed (Table 1), and about 282 products available. Several or more products are labeled for most of Nevada’s major crops, wildland settings, and non-crop environments. Few, if any of the labeled active ingredients result in a complete kill of mature field bindweed plants with one application. The small leaf area, compared to the massive root biomass, makes it very difficult to get enough herbicide through the leaves and into the roots to effectively kill all of the buds on the roots. 
Herbicide treatments typically kill the top-growth (and some roots) but new growth usually occurs from buds that survive the treatment. Several follow up treatments usually are needed before complete or near complete control occurs. One-time herbicide treatments are most effective only for seedlings (buds not yet formed) and perhaps for young plants that have developed buds but not large roots with hundreds to thousands of buds per plant. Well timed herbicide treatments, however, should result in follow-up treatments that require less time and chemical than the initial treatment. 
Some of labeled active ingredients only provide suppression, which results in excellent control of the top-growth, but much less and perhaps no effect on the root system. Properly applied a chemical that provides suppression will prevent seed production and should result in 
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[bookmark: _GoBack]Table 1. The list below identifies the active ingredients and many of representative products known to control field bindweed in the landscape settings and crops for which the active ingredient is labeled. Most herbicides will require multiple applications (retreatment) to achieve high control levels due to the large root mass of field bindweed. 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.  Many of the active ingredients listed in this table are available in pre-mixed formulations with other active ingredients. Those pre-mixed packages (products) are not listed in this table. A complete list of all active ingredients and products labeled to control field bindweed 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 field bindweed (generally means no seed production). Herbicides used for suppression are marked with an *.
	


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


Growth
Stage

	2,4-D
	Many
	x
	x
	x
	x
	x
	x
	x
	
	x
	Yes
	No
	Postemergence, pre-bud to early bud, to rapidly growing plants. 

	Aminocyclopyrachlor
	Method 50 SG 
	x
	x
	
	x
	
	
	
	
	
	Yes
	Yes
	Postemergence during rapid growth before seed production. 

	Ammonium nonanoate*
	Axxe
	x
	x
	x
	
	x
	x
	x
	x
	x
	No
	No
	Postemergence to actively growing young plants. Controls seedlings and suppresses mature plants 

	Bentazon
	Basagran, Bashazon
	
	x
	
	
	
	x
	x
	x
	
	Yes
	Little to none
	Postemergence to plants < 10 inches across 

	Bromoxynil, Octanoic acid ester*
	Broclean
Buctril
	
	x
	
	
	x
	x
	x
	x
	
	Yes
	No
	Suppression only: best tank-mixed with other chemicals and applied up to mid-bloom stage

	Carfentrazone-ethyl
	Aim EW
	x
	
	x
	
	x
	
	
	
	x
	Yes
	No
	Actively growing plants ≤ 3  inches wide

	


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


Growth
Stage

	Dicamba
	Banvel, Sterling Blue Herbicide
	x
	x
	x
	
	x
	x
	
	
	
	Yes
	Yes
	Postemergence to actively growing plants before bud break. 

	Dichlobenil
	Barrier
Casoron
	
	x
	
	
	
	
	
	
	
	Yes
	Yes
	Preemergence with soil incorporation. Primarily controls seedlings, not mature plants 

	Flumioxazin
	Chateau, Tuscany
	
	x
	x
	x
	
	
	x
	x
	
	Yes
	Short
	Postemergence to actively gorwing weeds ≤ 4inches wide 

	Fluroxypyr
	Starane Ultra, Vista
	x
	x
	
	
	x
	x
	
	
	
	Yes
	Yes
	Postemergence when plants actively growing for suppression of mature plants 

	Fosamine ammonium salt
	Krenite S
	
	x
	
	
	
	
	
	
	
	Yes
	None to very short
	Postemergence after plants begin to bloom

	Glufosinate-ammonium
	Reckon 280 SL, Rely 280
	
	x
	
	
	
	x
	
	
	
	No
	None to very short
	Postemergence to actively growing plants. 

	Glyphosate
	Accord, Roundup and many others
	x
	x
	x
	
	x
	x
	x
	x
	x
	No
	No
	Postemergence to rapidly growing unstressed plants, before seed production. 

	Hexazinone*
	Velpar
Velossa
	x
	x
	
	
	
	
	x
	
	
	Yes
	Yes
	Most effective on seedlings with pre or early postemergence

	Imazamox
	Raptor
	
	
	
	
	
	
	x
	
	
	Yes
	Yes
	Postemergence to actively growing seedlings less than 3 inches wide

	Imazapic
	NuFarm
Plateau
	x
	x
	
	
	
	
	
	
	
	Yes
	Yes
	Postemergence from early bloom (25%) through fall, to rapidly growing plants

	Imazapyr
	Arsenal, Habitat, Polaris
	x
	x
	
	x
	
	
	
	
	
	No
	Yes
	Preemergence for seedlings or postemergence to actively growing weeds

	


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


Growth
Stage

	Isoxaben*
	Gallery
Trellis
	
	x
	
	
	
	
	
	
	
	Yes
	Yes
	Preemergence to clean soil prior to weed emergence, or immediately after cultivation. Must be water activated (>0.50 in) within 21 days

	MCPA Dimethylamine salt or 2-ethylhexyl ester
	MCPA
Rhomene MCPA
Shredder MCPA
	x
	x
	x
	
	x
	
	x
	
	
	Yes
	Up to 6 months in dry soils
	Postemergence to seedlings, and early bud to full bloom for mature plants. 

	MCPB, sodium salt*
	Thistrol
	
	
	
	
	
	
	
	x
	
	Yes
	Short
	Early postemergence when runners ≥ 6-8 inches in length.

	Metsulfuron- methyl*
	Ally, Escort, Patriot 
	x
	x
	
	
	x
	
	
	
	
	Yes
	Moderate to long 
	Postemergence to actively growing plants in bloom stage

	Picloram
	Tordon 22K
	x
	x
	x
	
	
	
	
	
	
	Yes
	Yes
	Postemergence during active growth, especially during early bud to full bloom 

	Prosulfuron*
	Peak
	
	
	
	
	x
	x
	
	
	
	Yes
	Yes
	Postemergence to actively growing weeds 2-8 inches wide. Tank mixes increase effectiveness. 

	Pyraflufen ethyl
	Edict 2SC, Vida, ET Herbicide
	x
	x
	x
	
	x
	x
	
	
	x
	Yes
	No
	Postemergence to weeds ≤ 3 inches in diameter

	Quinclorac*
	Paramount
	
	x
	x
	
	x
	
	
	
	
	Yes
	Yes
	Postemergence in fall before first killing frost, to actively growing plants with runners ≥ 4 inches long 

	Saflufenacil*
	Detail, Sharpen
Treevix
	x
	x
	x
	
	x
	x
	
	
	
	Yes
	At higher rates
	Postemergence control of seedlings and suppression of mature plants ≤ 6 inches across

	Sulfentrazone
	Portfolio 4F
	
	x
	
	
	
	
	
	
	
	Yes
	Yes
	Preemergence to clean soil with water incorporation (<0.50 in) within 14 days

	


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


Growth
Stage

	Triclopyr*
	Element, Garlon, Trycera
	x
	x
	
	
	
	
	
	
	
	Yes
	Yes
	Postemergence to actively growing weeds  Retreatment often needed

	Trifluralin
	Treflan, Trifluralin, Trust
	
	
	
	
	x
	x
	x
	
	x
	
	Yes
	Preemergence with immediate soil incorporation (<24 hrs) 


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. 






some decline in root biomass. Less root biomass may occur from outright mortality of some of the roots or from the use of stored energy for post-treatment regrowth. Repeated application with the initial, or preferably some other active ingredient (to prevent selecting for herbicide resilience), can eventually result in high mortality of field bindweed, provided retreatment occurs before regrowth allows the plant to restore its energy reserves. 
The movement of a foliar applied herbicide from the leaves to the large root system largely follows the movement of carbohydrates from the leaves to the rest of the plant. For field bindweed, the plant typically has its lowest carbohydrate reserves (in the roots) at the bud to first bloom growth stage. After this period, the plant begins to translocate more carbohydrates to the roots and continues to build energy supplies until the August-September period, when maximum energy reserves occur. This physiological feature suggests the best time for an herbicide application is the bud to first bloom growth period. This timeframe is best because 1) the leaf area is large, thus, maximum potential herbicide uptake is likely; 2) the maximum movement of the active ingredient into the weeds should coincide with high movement of carbohydrates to the root system; and 3) complete kill of the top growth is possible and would coincide with the least amount of stored energy reserves for regrowth. Subsequent regrowth would further decrease stored energy reserves, which should improve the effectiveness of subsequent regrowth retreatments. 
For a foliar herbicide treatment to be effective the leaves must be actively photosynthesizing, and high rates of photosynthesis requires good soil moisture levels and warm temperatures. The mere presence of green leaves during the summer dry period does not guarantee the plant is photosynthesizing and moving carbohydrates to the roots. Herbicide applications to green plants under dry to very dry soil conditions typically are much less successful than when the soil is moist. Soil moisture should remain adequate for several weeks after herbicide application to facilitate herbicide movement deep into the root system.
Soil active herbicides that have a long period of soil residual activity (1+ years) are important for the control and management of field bindweed in rangeland, pasture and non-crop settings. They can continue to kill viable buds and roots on mature plants, but perhaps more importantly, recently germinated seedlings. The ability of an herbicide to kill seedlings for several years after application is critical for a weed whose seedbank may exceed 50 to 60 years. 
No single active ingredient is the best chemical for all field bindweed infestations. Every situation is unique and herbicide selection should be based on site-specific conditions. Some factors to consider are: 1) do you need an herbicide that is selective and will not adversely affect any desired residual species that occupy the site; 2) are your short- and mid-term management objectives compatible with a chemical that leaves a residual amount of the active ingredient in the soil; 3) what will be field bindweeds’ growth stage(s) when you have the time to fit an herbicide treatment into your overall farming or ranching operation; and 4) can you make the commitment to any required follow-up treatments to achieve excellent control.  Some chemicals will result in less long-term control than the other active ingredients, and treated bindweed populations will require extensive follow-up applications. 
Most, and perhaps all, weed control and management programs for field bindweed should use an integrated approach that applies two or more methods of weed control across time. Very seldom does a single approach work, year after year. Furthermore, all approaches, except for the purposeful management of an area for bare-ground, must consider how to establish and/or increase the desired species on an infested site. A dense, vigorous stand of desired perennial grasses (or crop species) provides the best opportunity to prevent the rapid large scale establishment of field bindweed, particularly when combined with periodic scouting to find the initial colonizers and eliminate them before they develop large root systems. The weed management literature documents a case or two of field bindweed being controlled by planting desired perennial grasses and managing the area to maintain high vigor and a tall height. Once tall desired grasses (or an early season crop) become established they can shade out the prostrate bindweed plants, especially younger ones with little root development and small stored energy reserves. Early detection of field bindweed and a rapid response to the first few plants provides the best opportunity to prevent large scale establishment and costly multi-year treatments, particularly when the first few plants can create a multi-decade seedbank. 
An important question of any herbicide treatment is, was I successful? Your level of success cannot be determined until at least the middle of the first growing season after your initial treatment(s) is applied. The effectiveness of an herbicide treatment on any weed that has a deep root system with buds that can grow into new plants should not be judged too soon after treatment. The full effect of an herbicide treatment may take a year or more to appear. If buds on the deepest roots survive and have access to adequate amounts of stored energy, new shoots may not appear until well into the growing season the year after the treatment was applied.
The next weed addressed in this series will be leafy spurge (Euphorbia esula), another long-lived perennial forb with deep creeping roots.
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