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Species abstracts of highly disruptive exotic 
plants at Pipestone National Monument: 
Euphorbia esula 
Park: Pipestone National Monument (PIPE) 
Species: Euphorbia esula L. syn. Galarrhoeus esula (L.) Rydb.-Rydberg 
Common Name: Leafy spurge 
Urgency Ranking: High 
Overall Ranking: 4-5 (tie) 
Significance of Impact: 63 

A. Current impact: 24  

B. Ability to be a pest: 48  

Feasibility of Control: 31  

Taxonomic description 

Leafy spurge is a perennial forb (30-90 cm tall). The entire plant contains a white, 
milky latex. It has an erect stem that is umbel-like branched above, simple below, gla-
brous, and may be somewhat woody. Stems originate just below the soil surface from a 
stout caudex. Leafy spurge has an extensive root system of branching rhizomes and deep 
roots. Due to the extensive root system, leafy spurge is usually found growing in exten-
sive colonies arising from numerous root buds and seeds. Stem leaves are simple, alter-
nate, entire to sinuate, linear-lanceolate to oblanceolate to oblong (2-10 cm long and 3-10 
mm wide), one-nerved, green, and with an obtuse to acute tip. Leaves within the inflores-
cence are simple, whorled, entire, lanceolate to ovate (10-13 mm long) or cordate to reni-
form, and yellowish-green. The inflorescence is umbel-like and contains five to 17 
primary umbel branches. Each of the primary umbel branches is one- to two-times di-
chotomous. Each branch bears a cyathium, an unusual hollowed-out cup-like structure. 
The cyathium includes 11 to 20 staminate flowers, each with a single stamen, and a sin-
gle pistillate flower with a three-branched style. The ovary has three locules, and forms a 
three-parted capsule. Each part contains a single seed. Capsules are granulate on the keels 
2.5-3.5 mm long). Seeds are smooth, grey or yellow to brown, mottled, ovoid to oblong 
(2.2-3.0 mm long). Each seed has a distinctive yellow caruncle on one end. This is a 
somewhat variable species that is known to hybridize with Euphorbia virgata Waldst. & 
Kit., another exotic of the northern Great Plains. Due to these hybridizations, various taxa 
are often placed into the so called �esula-aggregate� or the �virgata-group.� These two 
groups have a total of 78 entries, however, few have been reported in North America.  
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Biology/ecology 

Leafy spurge and its related taxa are native to Eurasia. It is presently found in agricul-
ture worldwide, except in Australia. Leafy spurge was first reported in North America in 
1827 near Newbury, Massachusetts. However, the most likely point of significant intro-
duction was in Minnesota in 1890 in a shipment of oats from Russia. Leafy spurge has 
spread into over 30 states and into every Canadian province, except Newfoundland. 
Leafy spurge is a major problem in Colorado, Idaho, Minnesota, Montana, Nebraska, 
North and South Dakota, Oregon, Wisconsin, and Wyoming.  

Leafy spurge grows in a wide range of habitats. It is most aggressive in semi-arid ar-
eas, but it can be found in xeric to subhumid and subtropic to subarctic habitats. Leafy 
spurge will tolerate flooding for over 4 months. It is only slightly limited by shade. Leafy 
spurge occurs most commonly on untilled, non-crop areas such as pastureland, rangeland, 
woodland, prairies, roadsides, stream and ditch banks, and waste sites. It grows on all 
kinds of soils, but it is most abundant in coarse-textured soils and least abundant in 
clayey soils. Root growth and vegetative reproduction is highest on course textured soils. 
Sexual reproduction, germination, and seedling establishment is highest on clayey soils. 
Allelopathic compounds have been isolated from leafy spurge. Its allelopathic capacity is 
demonstrated in the field by the reduced number of forbs growing near leafy spurge. 
Also, allelopathy has been demonstrated in the greenhouse.  

Leafy spurge is one of the earliest plants to emerge in the spring, usually in mid-
March to late April. Once the stem emerges, elongation occurs rapidly. Initiation of the 
inflorescence occurs within 1 to 2 weeks of stem emergence. The terminal umbel then 
forms, and branches until eight to 16 branchlets are formed. Each branchlet usually forms 
a terminal greenish-yellow bract in May. These yellowish bracts make leafy spurge obvi-
ous from late May through June. Flowering in the terminal inflorescence generally ends 
in late June to mid-July. Pollination of leafy spurge is entirely by insects. Over 60 species 
of insects having been found on the flowers. The plants do not flower and growth is re-
duced during the hotter portion of the summer. If conditions are favorable, leafy spurge 
may produce a few lateral inflorescences throughout the summer and in the fall. Thus, it 
is possible for the plant to produce seed until frost.  

Seeds mature about 30 days following pollination. As environmental conditions al-
low, the capsule dehisces often propelling the seeds up to 5 m from the parent plant. Al-
though each capsule can produce three seeds, only about 15 to 20% will produce the full 
three seeds, 35% of the plants produce only two seeds, and the remaining capsules pro-
duce only one seed. Each plant produces from ten to 50 capsules with a seed yield range 
of 200 to 250 seeds per plant. Animals, birds, insects, equipment, seed, hay, grain, and 
the natural dehiscence of the capsule are all dispersal agents for leafy spurge. Sixty to 
80% of the fresh seeds are viable. Seeds can remain viable in the soil for 5 to 8 years. 
However, annual viability in the soil deceases by about 13% each year. Ninety-nine per-
cent of viable seeds will germinate in the first 2 years. Temperature is the most important 
requirement for germination. Temperatures between 20 and 30°C are optimal. Alternating 
freezing and thawing, wet and dry periods, and shortened photoperiod promote germina-
tion. Peak germination is from late-May to early-June. If adequate moisture is present, 
germination can occur throughout the growing season.  
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Although a successful seed producer, the primary way an established patch of leafy 
spurge spreads is through its extensive lateral root system. Vegetative reproduction oc-
curs from both crown and root buds. The majority of the plants in the center of a patch 
are the result of crown buds, while the plants growing on the edge of a patch are primar-
ily from lateral root buds. The crown buds are the first to form. Crown buds begin to de-
velop 7 to 10 days after seedling emergence. Lateral roots and buds will begin to develop 
as the plants mature. Roots may either be long or short. Long roots have the capability to 
produce shoots and can reach nearly 5 m laterally and about 9 m in depth. Up to 300 buds 
have been counted on the long roots. Due to the large numbers of buds, any tillage tech-
nique may quickly spread the plant. For example, an experiment showed that rototilling 
increased the density of leafy spurge to 316 shoots/m2 versus 134 shoots/m2 in an untilled 
area. One experiment showed that root fragments only 1.5 cm in length could produce 
new shoots.  

Distribution 

Only one patch of leafy spurge covering less than 5 hectares occurs at Pipestone Na-
tional Monument (PIPE). These plants are found on a site that was disturbed in the last 10 
years. They have the potential to invade, quickly spread, and replace existing native plant 
communities and may endanger the areas secondary successional resources. The plants 
have little visual impact on PIPE.  

Control 

Biological, chemical, cultural, and mechanical control methods have all been used on 
leafy spurge with varying levels of success. An important consideration in controlling 
leafy spurge is that the seeds have the potential to remain viable in the seed bank for up to 
10 years, and its ability to sprout from both the crown and the roots means that removal 
of living plants may not totally eliminate the plant. A further consideration is that many 
sources of new propagules surround PIPE. Most control methods will have a detrimental 
effect on other plant species, and they all constitute a disturbance that will favor reinva-
sion by leafy spurge or by other exotic species.  

Mechanical cultivation is not generally recommended for leafy spurge control, be-
cause of its ability to sprout from buds. Few, if any, smother crops can eliminate this 
plant. However, good management of existing cover can often reduce the likelihood of a 
new invasion. Mowing can reduce aboveground stands, but it only serves to stimulate 
underground shoot development. Prescribed burning is not effective in controlling leafy 
spurge. Heavy grazing by sheep and goats has been shown to be a successful control 
method.  

A number of chemical control options exist for leafy spurge. Many herbicides are not 
specific to leafy spurge or may not be specifically licensed for this particular use. It is 
important to read and follow all label directions. Due to the deep, vigorous root system of 
leafy spurge, chemical application will require follow up treatments.  

Annual spring or fall applications of 2,4-D have yielded between 40 and 60% control 
of leafy spurge. Biennial treatments did not appear to enhance control, and no difference 
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was evident between amine and ester formulations of 2,4-D. Banvel (dicamba) gave good 
control the first year, but control rapidly decreased in the second year. Two applications 
per year at low rates did not appear to increase control over a single, annual, high applica-
tion . A combination of annual, spring applied Banvel plus 2,4-D gave good control. Tor-
don (picloram) in a one time application, independent of season has yielded as high as an 
80% control for 2 years. Two treatments per year at one-half the rate and an annual 
treatments at the normal rate of Tordon have given similar results. A combination of Tor-
don and 2,4-D was shown to furnish the best control of leafy spurge for any spring appli-
cation. Roundup (glyphosate) applied in the fall has furnished good control the first year, 
but retreatment the following spring Roundup or 2,4-D was necessary.  

Control of leafy spurge by insects is often limited by the thick milky latex which 
tends to clog the mouth or sucking parts of most insects. However, some insects have po-
tential as a biological control agents. The most widely studied insect for controlling leafy 
spurge is the spurge hawkmoth [Hyles euphorbiae L. (Lepidoptera:Sphingidae)]. It is a 
native to southern and central Europe, northern India, and central Asia. It was introduced 
into North America in 1963. The adult lays eggs on the plants and the larvae emerge and 
feed for 2 or 3 weeks. Disadvantages of this species are that it does not over winter well 
in the northern portions of North America, and large populations are quite susceptible to 
a virus. Beetles showing promise for control are Aphthona cyparissias Koch, Aphthona 
flava Guillebeau, and Aphthona nigriscutis Foudras (Coleoptera:Chrysomelidae). They 
have become established in some areas and are causing stress to some leafy spurge 
plants. The gall midge [Bayeria capitigena Bremi (Diptera:Cecidomyiidae)] prevents 
flowering of leafy spurge and is currently being evaluated. A root-boring beetle [Oberea 
erythrocephala Schrank (Coleoptera:Cerambycidae)] has shown some potential, but it is 
not easily established at most release sites. A rust fungus [Uromyces scutellatus Pers. 
(Fungus:Uredinales)] and some other rusts have received some attention, but little infor-
mation is available. A large number of European rusts are being evaluated. Combinations 
of biological control methods and their use in conjunction with herbicides have furnished 
variable levels of success.  

A potential biological control element for leafy spurge is the annual legume sunn 
hemp (Crotalaria juncea L.). Researchers have found that some naturally occurring com-
pounds in sunn hemp act as a natural inhibitor to leafy spurge. Only a small amount of 
the compound has been isolated. In field tests, the presence of two sunn hemp seeds in a 
pot with a single leafy spurge plant reduced leafy spurge growth by almost two-thirds. 
Potential exists for using this compound in conjunction with other biological control 
agents.  
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