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Nevada’s Priority Agricultural Weeds: Puncture Vine

Submitted By Brad Schultz, Extension Educator, Humboldt County, 

University of Nevada Cooperative Extension

Originally published in the Progressive Rancher and Nevada Rancher
Puncturevine (Tribulus terrestris L.) is a prostrate warm season (summer) annual forb that spreads outward in all directions from a central crown (Figure 1). Mature plants may reach a diameter of 5 feet. Puncturevine grows best in soils with a dry and loose surface. Sandy soils, dunes, or loose windblown soil around the edges of production fields are quite susceptible. Puncturevine can inhabit heavier soils with more clay and/or silt, especially if they are fertile and moist, or are highly compacted areas that typify many roadsides, fence lines, or playgrounds. In essence, puncturevine is very common in areas that lack a good cover of crop, pasture or rangeland plants that can out-compete the weed and keep it from establishing. Common locations that lack adequate vegetation are corrals; stockyards; equipment storage areas; driveways; vacant fields, lots, and pivot corners with poor vegetation cover; fence lines and utility corridors; degraded pastures; fallow fields; cracks in sidewalks and streets, and bare or gravelly areas along driveways and streets. Puncture vine is poisonous to many animals; thus, grazing is not a control option. Cattle and especially sheep are the most susceptible species, with young animals and pregnant females being the most susceptible individuals. Pregnant animals often have an increased rate of abortion. 

Puncturevine has an annual growth cycle; therefore, every plant originates from seed produced by a previous generation, often many years earlier. Long-term control of puncturevine only occurs after the amount of viable seed is reduced to a small population. Seeds start to germinate by late spring and germination flushes can occur throughout the summer, until the first frost. The general requirement for seed germination and seedling emergence is soil that is moist and wet. Most seedlings emerge from seed located in the soil’s upper two inches. Following germination, puncturevine seedlings rapidly develop a deep tap root which can access soil moisture from deep in the soil profile, long after the surface horizons have become dry. Flowers can develop 3 to 4 weeks after seedlings emerge, with additional flowers appearing throughout the entire growing season. The burrs that contain the seed may develop within six weeks of seedling emergence. Once they reach the dough stage the seed is likely to become viable, even if the mother plant is killed through tillage or other control efforts. The rapid formation of viable seed after seedling emergence dictates that the timeframe for successful control of puncturevine is during the first six weeks after seedling emergence. Control efforts that occur after the first six weeks of plant growth have an increased risk of being unsuccessful because viable seed will have been produced.  

Each mature puncture vine plant typically produces from several hundred to about 5,000 seeds, although single large plants growing without competition have produced as many as 500,000 to one million seeds. Thus, anywhere from a few to several thousand plants in one growing season can result in millions of potential plants the following growing season. Seeds are largely dormant at germination and about 50 percent of the seed dispersed in late summer or early fall will remain viable at the end of the following growing season. Other research has found that 15 percent of the seed remains viable up to 5 years after it is dispersed. A small percent probably survives one to several more years, and research on fine sandy loam soil’s has found that some seeds will be viable after 15 years. Fine sandy loam soils are widespread and common in Nevada and the surrounding Great Bain; thus, once puncturevine has gone to seed once a long-term infestation is likely. 

Mechanical treatments, such as deep plowing or disking the soil, will kill the mother plant but have little effect on any puncturevine seed in the soil. In fact, the seeds are likely to become buried at relatively deep depths, which can increase their long-term survival and prolong the potential problem if future tillage brings them to the top inch or two of the soil’s surface. Hoeing, or shallow tillage up to one-inch deep, can successfully kill young immature plants and not bury pre-existing seed so deep that it prolongs its lifespan. For small populations that have developed seeds, the mature plants can pulled, bagged, sealed and properly disposed off. It is possible to burn the bags and kill the seed of the fire is hot enough for a long enough period. Mowing is not a viable control technique due to the plant’s very short stature. 
Cultural control is largely focused on planting desired competitive vegetation, to reduce the risk of large-scale establishment of puncturevine. Planting competitive vegetation cannot prevent a few puncture vine plants from becoming established as even dense stands of desired plants have thin spots in which a weed can become established. The goal is to reduce the risk of many plants becoming established in a short period. Placement of thick mulch (4 to 6 inches) on the soil’s surface can also reduce the potential of puncturevine becoming established. While not appropriate everywhere, mulch may be a practical solution for smaller areas. Fire generally is not useful because of puncture vine’s low growing nature and poor ability to carry a flame. Most fires would not be hot enough to kill any seeds on the plant or soil surface. Immature plants, however, could be very susceptible to flaming that occurs long enough to kill the leaves and stems. A novel approach for some situations is to attach carpet or some other sticky material to a roller and then roll the apparatus across the soil several times. This technique removes a substantial amount of seed from the soil’s surface. For a new infestation which has just gone to seed, and all of the seed resides on the soil surface, “carpet rolling” the soil surface may prevent a large seedbank from becoming established. 
Biological control is limited to a stem weevil (Microlarinus lypriformis) and a seed weevil (Microlarinus lareynii), which were introduced from Italy over 50 years ago. These two insects have led to successful control of puncturevine in some areas, particularly locations in the warmer southwestern states. Both insects are sensitive to prolonged periods of frost and may have their populations, hence, their effectiveness reduced during cold winters. When each insect is used alone, the stem weevil is reported to be slightly more effective than the seed weevil. The best control happens when both weevils attack puncturevine simultaneously and the puncturevine plants are being adversely affected by moisture-stress. 
Many herbicides can effectively control puncture vine (Table 1). The use of a specific herbicide, however, depends on the context of the situation and long-term management goals for the treatment area. Some considerations include: 1) are desired plants growing with the puncturevine and could they be damaged by the herbicide treatment;  2) are there any roots of any desired plants growing beneath the area treated, and will the herbicide remain in the soil and eventually affect those roots and associated plants;  3) are there nearby plants that could be affected by the herbicide drifting off-site; 4) is the treatment area susceptible to its soil being moved off-site by wind, water, or other phenomena, and will any herbicide attached to those soil particles  adversely affect the vegetation where the soil comes to rest; and 5) for pre-emergence applications that require soil incorporation do you have the mechanical equipment or irrigation water needed (if rainfall is unlikely) to move the herbicide into the soil to the appropriate depth. 

Puncture vine inhabits many areas that are intended to remain as bare-ground. These sites are often treated with a persistent herbicide that can remain in the soil for several years and eliminate the need for frequent retreatment. Soil persistent herbicides, however, should not be used on sites where the roots of trees or shrubs grow under the area where bare-ground is desired. These roots eventually will come in contact with the herbicide and it may kill the desired plants. Also, soil persistent herbicides also are not normally recommended for sites that will be replanted after treatment. Non-selective herbicides (chemicals that kill all plants) should not be used if desired plants also occupy the site and you want them to increase after treatment of the puncturevine.  
Herbicides are a very effective tool but the specific chemical used should be selected only after very carefully thought about your short- and long-term management goals, and potential for unintended consequences to arise. Herbicide characteristics, with respect to longevity, selectivity, mobility in the soil, and the chemicals ability to volatize and move off-site, should match the needs and constraints of the site treated and your specific management goals and objectives. 
Table 1. Some of the active ingredients and products known to control or suppress puncturevine. Not all representative products are listed. Some of the active ingredients listed also come in pre-mixed formulations with other products and those pre-mixed products are not listed in the table. They may be more appropriate for your specific situation because of a broader spectrum of weeds controlled. A complete list of all active ingredients and products labeled to control puncturevine 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 shown below does not reflect any preference or efficacy. 

	Active 
Ingredient
	Representative Products
	Selective
	Soil
Residual
	Growth
Stage

	Imazapyr
	Arsenal, Habitat, Stalker
	No
	Long
	Pre- or post-emergent to young plants

	Dicamba
	Banvel, Clarity
	Yes
	Yes
	Post-emergence to rapidly growing young plants

	Imazapic
	Plateau
	Yes
	Yes
	Post-emergence to rapidly growing young plants

	Glyphosate
	Touchdown, Departure, Roundup and others
	No
	No
	Post-emergence when runner length < 6 inches

	Chlorsulfuron
	Telar
	Yes
	Yes
	Pre- or early post-emergence

	Saflufenacil
	Detail, Sharpen
	Yes
	Yes
	Primarily post-emergent to runners < 6 inches long and actively growing

	2,4-D
	Many
	Yes
	No
	Post-emergent to new seedlings

	Oxyfluorfen
	Collide, Goal
	Yes
	Yes
	Primarily early post-emergence to seedlings with runners < 4 inches and actively growing

	Flumioxazin
	Broadstar, Chateau SW, Payload
	Yes
	Yes
	Pre- or post-emergent to actively growing plants

	Prosulfuron
	Peak
	Yes
	Yes
	Primarily post-emergent to weeds with runners < 8 inches and growing

	Pendimethalin
	Accumen, Pendulum, Prowl H2O
	Yes
	Yes
	Primarily pre-emergent

	Trifuralin
	Treflan, Trust
	Yes
	Yes
	Pre-emergent with soil incorporation

	Triasulfuron
	Amber
	Yes
	Yes, but usually short
	Usually post-emergent to plants < 6 inches diameter. Pre-plant or pre-emergence to winter or spring wheat, except Durum

	Bromacil
	Hyvar
	Depends on rate
	Yes
	Pre-emergent prior to rainfall or irrigation for soil incorporation

	Paraquat
	Gramoxone
	No
	No
	Post-emergence to rapidly growing young plants

	Rimsulfuron
	Matrix
	Rate and timing dependent
	Generally short
	Pre-emergence or early post-emergence with plants < 3 inches diameter

	Tribenuron methyl
	Express
	Yes
	Very short
	Post-emergent to actively growing plants < 4 inches wide


 
Figure 1. Prostrate growth from and yellow flower that are characteristic growth features of puncture vine. 
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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 to provide examples and for ease of reading and are not an endorsement. Herbicides should be selected for use based upon the active ingredient(s) and the specific bio-environmental situation to which they will be applied.
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