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Nevada’s Priority Agricultural Weeds: Sandbur 
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Originally published in the Progressive Rancher and Nevada Rancher
In Nevada, Sandbur (Cenchrus spp) is a non-native grass species that was listed as problematic by at least 5 percent of agricultural producers in every county, except Douglas and Carson City. On the high end, 50 percent of the ranchers and farmers in Churchill County and 32 percent in Clark and Lincoln counties rated sandbur as problematic species  About 15 to 20 different species of sandbur occur in the United States, but only two, mat sandbur (Cenchrus longispinus) and coastal sandbur (Cenchrus spinifex) currently are known to occur in Nevada. Both species are native to North America but have spread northward from subtropical climates in the southerly portions of the country. Plant taxonomy books list the maximum elevation of these two species at about 3,000 feet, but the lowest geographic point in Elko County is about 4,300 feet. These species obviously grows at higher elevations in Nevada than in other states. [bookmark: _GoBack]Figure 1. Longspine sandbur inflorescence showing the spines which develop on the seed capsule.  Each capsule contains three seeds, the largest of which has little if any dormancy. The smaller two often have innate dormancy at the time of dispersal. Photo credit: Washington State Noxious Weed Control Board http://www.nwcb.wa.gov/ detail.asp?weed=24 
[image: I:\Papers\Trade Journal\2014\Longspinesandbur3.jpg]

In Nevada, both species sandbur are warm season annuals that can provide good, albeit limited, forage for livestock during their vegetative growth phase. Once the seeds begin to develop the plant becomes non-palatable due to the presence of very rigid spines (similar to goatheads) that can injure the mouths of animals, and the hands and feet of people (Figure 1). The two species are very similar to one-another which makes species specific identification difficult; however, their growth habits, ecological effects, and response to treatments are similar. For this article they are collectively referred to as Sandbur. 
Sandbur is adapted to sandy to sandy loam soil, but can grow in heavier soils. This weed typically inhabits disturbed sites where the vegetation has been thinned or eliminated. These may be roadsides, utility and railroad corridors, ditch banks, trails, fence lines, vacant lots or fields, abandoned or fallow crop land, orchards, cultivated crops, the field crops, and hay fields or pasture that has become degraded and thin. In the state of Washington, plants are spreading from roadsides into adjacent grassland and rangeland habitat. Sandbur seeds are easily spread by attaching to clothing, the fur of domestic and wild animals, and machinery and equipment. The seed floats quite well and may be transported for many miles in irrigation ditches, canals or streams.  
Plant Biology
Reproduction occurs entirely from seed. Germination typically begins to occur March and April, perhaps earlier if winters are warm and wet, and may continue into the summer if soil moisture is adequate. As seedlings develop they develop a fibrous but shallow root system. Plants typically begin to produce seed (burs) in July and seed production may continue into October. Each bur contains one to three seeds, and one plant may produce well over 1,000 burs. In each bur, the uppermost seed is the largest (i.e., the primary seed) and typically germinates first, often without having to undergo any dormancy. The two smaller secondary seeds can remain dormant for up to 2 or 3 years, perhaps longer. Seedling emergence appears best when the seed is buried in the 0.4 to 1.2 inch (1 to 3 cm) depth range, but seedlings can emerge in sandy soil from seed buried to almost 10 inches (25 cm) deep. The roots do not have buds from which a plant can regrow; however, the lower nodes on a stem (tiller) may develop roots if the node has continuous contact with the soil.

Seed germination appears to be inhibited by light and prolonged sunlight may induce seed dormancy, particularly for the smaller secondary seeds. Seed located on the soil surface appears to have a long period of potential germination, often lasting for three years or longer. Seedling survival, however, appears to be much less than for seedlings that originate from buried seed. Disturbances that bury the burs at shallow depths and remove the desired vegetation appear to stimulate seed germination and seedling survival. Flushes of new seedlings readily occur in the summer or early fall following irrigation or adequate rainfall.  

Control Approaches 
Non-chemical
Mechanical treatments can be effective an effective control for seedlings and young plants. Large plants that have developed tillers with elongated nodes can develop additional roots when the lower nodes touch the ground. Each additional root system increases the probability that part of the overall plant will survive a tillage treatment, complete its lifecycle, and add seed to the soil. Long-term control of sandbur ultimately requires depletion of the seedbank, which requires a minimum of 2 to 3 years without any new seed being added to the soil, as including seed transported onto the site from distant populations. Mechanical treatments will often have to occur several times a year on sites that receive moisture inputs throughout the growing season.  Each irrigation or rainfall event may result in additional seed germination and new plants becoming established. Areas with known infestations in the past 2 to 3 years should be scouted after any irrigation or rainfall event to determine if a new batch of seedlings has emerged. One surviving plant may add several thousand seeds to the soil, prolonging treatment an additional three years. Deep plowing can bury the seed below the optimal germination depth of 0.4 to 1.2 inches, which should reduce germination, emergence and establishment in many fields; however, this technique may be less successful in sandy soil, than in silt or clay loams. Subsequent plowing, however, may move deeply buried seed into the shallow depth band where germination potential is high. 
Mowing and grazing treatments that occur before sandbur flowers (i.e., boot stage) can often reduce seed production, but seldom eliminates it. If the soil has adequate moisture, mowed and grazed plants usually regrow from buds located at the base of each stem (tiller). If the regrowth is not treated the new secondary tiller will usually develop viable seeds. For grazing to effectively control sandbur it must be intense enough to remove all of the existing stems to near ground level. If the Sandbur plants are mixed with desired vegetation, the potential outcome of an intense mowing or grazing treatment must consider the effects of the treatment on the desired vegetation.  A grazing or mowing treatment that adversely affects the vigor and/or abundance of the desired plants often facilitates an increase in either sandbur or some other weed. This outcome occurs because there is more soil moisture and nutrients available to the weeds, which often germinate earlier or grow faster than the desired vegetation. 
There are no biological controls for Sandbur at this time. 
There is little information about sandbur’s response to fire.  That said, sandbur usually does not occur in a stand large enough carry a controlled burn, to use fire to eliminate the weed. Flaming individual young plants (especially seedlings) before they flower effectively controls sandbur, but probably has no effect on seed buried in the soil.
The best approach to reducing the risk of having a large infestation of sandbur in cropland, rangeland or pasture is to manage the vegetation or crop to promote a plant community composed tall, dense, and vigorous plants.  A dense stand of vigorous desired plants reduces the probability of sandbur establishment and abundant seed production from existing plants 

Chemical Control
There are over 25 active ingredients that effectively control or suppress sandbur in wildland, non-crop and common crops found in Nevada (Table 1). These active ingredients are packaged into over 250 labeled products, a large number of which are pre-mixed products of two or more active ingredients. In addition to the active ingredients shown in Table 1, there are at least 8 additional active ingredients that are labeled for warm season turf gasses, ornamental plants, onions, or minor/small acreage crops (e.g., carrots, lettuce, asparagus, etc.) that are scattered throughout the state. These include:  ethalfluralin, imazamox, metribuzin, napropamide, 
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Table 1. Active ingredients and many of the representative products labeled for the control of sandbur in the landscape settings and crops in Nevada. Additional active ingredients may be labeled for turf, ornamentals, or less common crops in Nevada. Information in this table can be used 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 shown below are available in pre-mixed formulations with other active ingredients. Those pre-mixed products are not listed in this table. A complete list of all active ingredients and products labeled to control sandbur 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 active ingredients below is alphabetical and does not reflect any preference or efficacy. Across the spectrum of available products, some may only suppress sandbur (i.e., no seed production) and these 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

	Acetochlor*
	Breakfree NXT,Harness
	
	
	
	
	
	x
	
	
	
	Yes
	Yes, < 1 year
	Preplant, preemergence or early postemergence. Ineffective on emerged seedlings. Soil incorporation required

	Alachlor*
	Intrro
Micro-tech
	
	
	
	
	
	x
	
	
	
	Yes
	Yes
	Preemergence with shallow incorporation into soil

	Benefin
	Balan
	
	
	
	
	
	
	x
	
	
	Yes
	Yes
	Preemergence with shallow incorporation into soil 

	Clethodim
	Clethodim 2E, Section, Select, and others
	
	x
	x
	
	
	x
	x
	x
	x
	Yes
	No
	Postemergence to actively growing sandbur 2-6 inches tall

	Dimethenamid-P*
	Commit, Establish, and others
	
	
	
	
	
	x
	
	
	x
	Yes
	Yes
	Preemergence with shallow incorporation into soil

	Dithiopyr
	Dimension
	
	x
	
	
	
	
	
	
	
	Yes
	Yes, < 1 year
	Preemergence with activation by rainfall or irrigation

	


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


Growth
Stage

	Diuron
	Direx, Diuron, Karmex and others
	
	x
	
	
	x
	x
	x
	x
	
	Variable
	Yes
	Preemergence is best, but maybe effective  postemergence to succulent weeds growing rapidly under high humidity and warm temperatures

	EPTC
	Eptam
	
	
	x
	
	
	x
	x
	
	x
	Yes
	Yes, but short
	Preplant with soil incorportion

	Fenoxaprop-p-ethyl
	Tacoma
	
	
	
	
	x
	
	
	
	
	Yes
	No
	Postemergence from the 1-leaf to 2-tiller stage of growth

	Fluazifop-p-butly
	Fusilade
Ornamec
	
	x
	x
	
	
	
	
	
	
	Yes
	None to 60 days
	Postemergence to actively growing, unstressed plants

	Flufenacet*
	Define
	
	
	
	
	
	x
	
	
	
	Yes
	Yes
	Best when preplant or preemergence, and incorporated into the soil 

	Glufosinate-ammonium
	Finale, Ingnite 280 SL, Reckon 280 SL, Rely 280
	
	x
	
	
	
	x
	
	
	
	No
	None to very short
	Postemergence to actively growing plants. Repeat treatments may be necessary

	Glyphosate
	Accord, Roundup and many others
	x
	x
	x
	
	x
	x
	x
	x
	x
	No
	No
	Postemergence to rapidly growing plants less than 6 inches tall

	Imazapic
	NuFarm Imazapic 2SL
Plateau
	x
	x
	
	
	
	
	
	
	
	Yes
	Yes
	Postemergence, low rate to plants less than 4 inches tall, high rate to taller plants

	Imazapyr
	Polaris
	x
	x
	
	x
	
	
	
	
	
	No
	Yes
	Preemergence or post-emergence to actively growing weeds

	Imazethapyr*
	Pursuit
	
	
	
	
	
	
	x
	
	
	Yes
	Yes
	Preemergence or postemergence to active growth less than 3 inches tall

	


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


Growth
Stage

	Nicosulfuron
	Accent
	
	
	
	
	
	x
	
	
	
	Yes
	Moderate
	Postemergence to weeds less than 3 inches tall or wide. Use crop oil concentrate and ammonium N 

	Norflurazon*
	Solicam DF
	
	x
	
	
	
	
	x
	
	
	Yes
	Yes
	Preemergence with soil incorporation by irrigation or rainfall within 4 weeks

	Oryzalin
	Harrier
	
	x
	
	
	
	
	
	
	
	Yes
	Short to Moderate
	Preemergence. Also labeled for many warm season turf grasses

	Pendimethalin
	Acumen, Pendant, Prowl, Stealth and others
	
	
	
	
	
	x
	x
	
	x
	Yes
	Yes
	Depending on the crop, preplant, preemergence or early postemergence 

	Primisulfuron-methyl*
	Beacon Herbicide
	
	
	
	
	
	x
	
	
	
	Yes 
	Yes
	Postemergence to actively growing weeds 1-4 inches tall

	Pyroxasulfone*
	Zidua
	
	
	
	
	
	x
	
	
	
	Yes
	Yes, up to 10 months
	Postemerence with soil incorporation by 0.5 inches of  irrigation or rainfall

	Quizalofop-p-ethyl
	Assure II, Se-cure EC, Targa
	
	x
	
	
	
	
	
	x
	
	Yes
	Yes
	Postemergence to actively growing weeds with tillers 2-6 inches long 

	Terbacil
	Sinbar WDG
	
	
	
	
	
	
	x
	
	
	Variable
	Yes
	To dormant stands, preemergence or postemergence when weeds are less than 2 inches tall or wide

	Trifluralin
	Treflan, Trifluralin, Trust and others
	
	x
	
	
	x
	x
	x
	
	x
	Yes
	Yes
	Preemergence with soil incorporation within 24 hours 


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. 


oxadiazon, prometryn, s-metalachlor and sethoxydim. The heading for Table 1 describes the databases that can be searched to determine the specific settings these additional active ingredients are labeled for. These databases permit a user to find the specific herbicides labeled for any crop they intend to grow. 
Most of the active ingredients shown in Table 1 are selective, although the degree of selectivity can vary by crop or environmental setting, soil type, growth stage of the non-target plants, and the dose applied. Many chemicals also display some level of soil residual activity, which for some active ingredients can vary considerably and depends upon soil texture, soil moisture, soil pH, and the percent of organic matter in the soil. Most post-emergent herbicides are more effective on young rapidly growing plants, but some can effectively control larger plants; however, the rate of chemical application usually is much larger.  The higher rate of application also can lengthen the period of soil residual activity, which may limit the selection of species available for crop rotation following harvest.  
No single active ingredient listed in Table 1 is the best herbicide for all sandbur 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 not going to adversely affect the residual desired species that occupy the site; 2) are your short- and mid-term management objectives compatible with an active ingredient that leaves a soil residual; 3) what will be the growth stage of sandbur when you have the time to fit an herbicide treatment into your overall farming or ranching operation; 4) is control of the plant (i.e., plant death) your primary goal or is partial control and suppression of seed production an acceptable outcome; and 5) can you make the commitment for a follow-up treatment if one is needed. Some chemicals, especially those that lack a soil residual that can control the next germination cohort, provide less long-term control than the other active ingredients.  Short duration active ingredients will probably require more extensive follow-up treatments than active ingredients with a lengthy soil residual. 
Weed control and management programs for sandbur should use an integrated approach that applies two or more methods of weed control. Very seldom does a single approach work long-term. 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 a rapid large scale establishment of sandbur, particularly when it is combined with periodic scouting to find and eliminate the initial colonizers. Controlling the initial colonizers of a site before they add seed to the soil typically results in a one season control program. Once viable seed enters the soil a control program will last at least 2 to 3 years or longer. Early detection of sandbur and a rapid response to the first few plants provides the best opportunity to prevent large scale establishment and costly, multi-year treatments. 
An important question of any herbicide treatment is, was I successful? Sandbur reestablishes from seed each growing season, and buried seed can survive at least 2 to 3 years. An herbicide treatment of sandbur can be 100 percent effective the year it is applied, but successful control of sandbur may require several more years of completely successful treatment before all of the viable seed in the soil is eliminated. Always revisit treated sites for at least 3 years to ensure that new plants do not establish and produce seed. If the infested area occurs along an invasion pathway for which the movement of sandbur seed cannot be prevented annual inspection should occur to determine if new plants have established. If new plants are found the best control treatment may or may not be a herbicide application. If only a few are present remove them mechanically to reduce the risk of creating an herbicide resistant plant. Repeated use of the same active ingredient or other active ingredients with the same mode of action can lead to herbicide resistance and loss of an effective management tool. 
The next article in this series will look at Kochia (Kochia scoparia), an annual forb common on degraded pastures and rangeland, roadsides and the boarders of many fields.
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