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the lives of New INTRODUCTION . |
Puncturevine is a summer annual plant native to Asia, southern Europe, and

northern Africa. It particularly thrives in hot, dry weather, and is commonly
found in cultivated and otherwise disturbed areas (e.g., along roadsides and aban-
doned fields) (Figure 1). Puncturevine spreads along bare ground in mats that can

Mexicans through

academ IC, resea I’Ch, reach five or more feet in diameter. The stems and leaves are covered with hairs,
and its flowers are bright yellow (Figure 2a and 2b). Germination of puncturevine
and Extension begins in early spring as temperatures warm and soil moisture is present. In

southern New Mexico, germination can begin as early as March. These plants can
produce seeds within two to three weeks of germination. The seed pods, known
as goatheads, are covered with hard spines that injure livestock, lower forage
quality, and puncture bicycle tires (Figures 3, 4a, and 4b). The spiny goathead
has five segments, each of which contains between one to five individual seeds.
When these seeds mature, they fall off the plant and the individual seed segments
separate. The seeds can survive in the soil for at least eight years, producing a
large supply of seeds to reinfest an area. However, the plant is not cold hardy and
will die back with frost.
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20th century. Puncturevine became such a widespread weed
because of its ability to grow in dry and disturbed soils, the
large number of seeds it produces, and the ability of the
seeds to attach themselves to people, animals, and vehicle
tires—thus spreading to new locations (Figure 4a and 4b).

As a method of spread control, scientists have searched
for biological control agents (i.e. host specific insects) that
can feed on and kill puncturevine seed plants. In the 1950s,
puncturevine plants across Europe and Asia were examined
for damaging insects; from these surveys, two weevils were
chosen as biological control agents: a seed feeding weevil
(Microlarinus lareynii) and a stem mining weevil (Microla-
rinus lypriformis), both of the Coleoptera order and Curcu-
lionidae family (Figures 5a and 5b).

Figure 3. Immature goathead

Puncturevine was an accidental introduction to the
United States, possibly on the wool of sheep imported from
Mediterranean Europe. This weed was recognized as prob-
lematic as early as 1912 in California, although ranchers re-
ported sightings of it decades prior. Currently, puncturevine
can be found in all of the U.S. states except Alaska, West { i
Virginia, and Georgia and it has become a much bigger Figure 4a. Car tire covered in goatheads (photo by Ethelbert John-
nuisance west of the Mississippi River. Despite the use of son). 4b. Bottom of a shoe covered in goatheads.
chemical and cultural weed control methods, puncturevine
continued to spread across the United States in the early
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Figure 5a. Adult Microlarinus lareynii and Sb. Microlarinus lyprifor-
mis (photo by Joel DuBois).

Figure 6. Stem weevil egg (photo by Helen Vessels and Esther Heer-
ema).

DISTRIBUTION
Both species of Microlarinus weevils were originally im-
ported from Italy and released in California during the sum-
mer of 1961. Subsequent releases occurred across many
western states in the early 1960s, including Colorado, Ida-
ho, Kansas, Montana, Nebraska, New Mexico, Oklahoma,
Oregon, Texas, Utah, Washington, Wyoming, and Hawaii.
Follow-up surveys indicated that weevils had established
and spread to adjacent counties in many of those locations.
A survey of puncturevine infestations across New
Mexico and Colorado in 2022 found weevil damage and
live weevils in nearly all survey locations. At every loca-
tion with weevils, seed weevils were more common than

stem weevils. In 2023, surveys of puncturevine in Idaho,
Oregon, Montana, and Wyoming found no weevils or wee-
vil damage in these locations. Researchers are currently
investigating whether cold hardiness or other factors have
prevented weevil establishment north of Colorado.

DESCRIPTION

Puncturevine Weevil Description

Eggs of both weevils are cream to pale yellow colored, oval
shaped, and about 0.55 mm or 1/50 of an inch long (Figures
6 and 7).

Larvae are white to cream colored with a light brown
head capsule. The larvae are “C” shaped, wider at the head,
and narrower towards the abdomen (Figures 8 and 9).

Pupae are about 4.7 mm or 1/5 inch long and white or
light yellow.

Puncturevine seed weevil adults are 6.35 mm or ¥ inch
long or less, and droplet shaped, with abdomens that are
wider than their heads. Adult weevils are brown and cov-
ered with white hairs which may give them a “shaggy” ap-
pearance (Figures 5a and 10).

Puncturevine stem weevil adults are less than % inch
long, and cylindrically shaped, with their bodies being a
uniform width. Adult stem weevils are also brown and cov-
ered in white hairs but may appear less “shaggy” than seed
weevils (Figures 5b and 10).

Figure 7. Seed weevil egg (photo by Helen Vessels and Esther Heer-

ema)

LIFE CYCLE

The common names of the weevils (puncturevine seed wee-
vil and puncturevine stem weevil) (Figure 10) refer to the
plant part that is consumed by the immature weevils. Al-
though the immature weevils feed on different parts of their
host plants, they have similar lifecycles.

Guide H-187 ¢ Page 3



2mm

e

Puncturevine Seed Weevil (Microlarinus lar-
eynii) Lifecycle

A female weevil chews a pit in a young, tender goathead,
which contains the plant’s seeds, and lays a single egg in
each pit; she then covers the egg with fecal matter. The eggs
hatch in 2 to 3 days and then the larvae feed on the seeds
inside the pod (Figure 8). Multiple larvae can develop with-
in a single goathead. The immature weevils complete their
development inside the seed. Seed weevils can develop
from egg to adult in 25 to 30 days, with weevils developing
more quickly in warmer conditions. Once matured, weevils
will chew an exit hole in the goathead and emerge. Adult
weevils feed on puncturevine stems and foliage. New adult
weevils will mate within a few days and female weevils
will begin to lay eggs within approximately one week. The
average female can lay about 200 eggs, with most of them

[ P
Figure 9. Stem weevil larva (photo by Joel DuBois)

laid within the first month of adulthood; eventually, egg
laying declines as the female weevil ages. Weevils can live
an average of 96 days, with a maximum lifespan of over
240 days. In warmer regions, weevils can have up to four
generations in their lifespan, while in more temperate cli-
mates, they typically have only one generation.

Puncturevine Stem Weevil (Microlarinus lypri-
formis) Lifecycle

A female stem weevil chews a pit in the underside of the
puncturevine stem and lays a single egg in each pit; she
then covers the egg with fecal matter (Figure 11). The egg
will hatch after 2-3 days, and the immature weevil will
develop within the stem (Figure 9). Stem weevil develop-
ment from egg to adult can take 45 to 51 days, or about
two weeks longer than seed weevils. Once matured, wee-
vils chew an exit hole in the stem and feed on leaflets and
stems. As with the seed weevils, the stem weevils will mate
and begin laying eggs within a week of adult emergence
with the correct plant and environmental cues.

Figure 10. Adult seed weevil (left) and stem weevil (right) (photo by

Helen Vessels).

HOSTS

The host of puncturevine weevils is puncturevine. In the
absence of puncturevine, weevils will attempt to feed on
plants other than puncturevine. In forced feeding tests, seed
weevils laid eggs on two species of plants in addition to
puncturevine: Kallstroemia grandiflora and K. californica,
which are both plants closely related to puncturevine. Kal/l-
stroemia paviflora was not tested. During these tests, seed
weevil larvae were only able to complete development on
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Figure 11. Stem weevil egg covered with fecal pat.

K. grandiflora. The stem weevils laid eggs on puncturevine
and on Zygophyllum faboga, but larvae died before com-
pleting development on Z. faboga. Neither species of
weevil laid eggs on any of the other 39 plant species tested,
including creosote bush, Larrea tridentata. The failure of
weevils to oviposit on these plants suggest that these plants
are not hosts for the weevils.

Figure 12. Puncturevine seedling.

IMPACT OF PUNCTUREVINE WEEVILS

Several studies have assessed the impact of puncturevine
weevils on the reproduction and survival of puncturevine
plants. Weevils contributed to the death of about one third
to one half of puncturevine plants in research plots by late
August, even when plants received supplemental irrigation.
Overall, the combined effect of stem and seed weevils re-

duced flower production by 29% in irrigated plots and 60%
in unirrigated plots.

In some locations, up to 80% of goatheads exhibit
symptoms of seed weevil damage. Additionally, goatheads
affected by seed weevil feeding experience reduced seed
production and lower germination rates, even for seeds that
appear undamaged. Stem weevils reduced plant biomass
and plant survival, especially under dry (unirrigated) condi-
tions.

Anecdotal reports of puncturevine weevil impact docu-
ment reduced use of herbicides to control puncturevine in
locations with abundant weevils. The personnel costs of
surveying and testing weevils prior to release were approxi-
mately $280,000, which equates to 3.5 scientists at $80,000
per year, in 1976 dollars.

MANAGEMENT OF PUNCTUREVINE AND
PUNCTUREVINE WEEVILS

Mechanical Control

Mature puncturevine seeds are dormant throughout the win-
ter. Seedlings start to grow in the early spring in locations
that receive rain or irrigation water (Figure 12). Seedlings
are easy to pull by hand and should be removed as soon as
they appear because plants can produce seeds very quickly
(within 2 to 3 weeks).

Seed weevils do not attack mature seeds, so collecting
mature seeds in the fall and winter will reduce the number
of seeds that germinate the following year. It is easiest to
collect seeds after frost has killed the plants and the dry
seeds can be vacuumed up with a shop vac or collected
from the ground by pressing pieces of Styrofoam or old
carpeting on the ground which will pick up the mature
seeds.

Scouting for Weevils

Adult weevils will be able to feed on small seedlings but
won’t lay eggs until stems and seeds are big enough to
support the development of immature weevils. Adult punc-
turevine weevils are small and difficult to see, but damage
from feeding and weevil development is distinctive. In the
early spring, examine the undersides of stems for white
feeding scars and exit holes from stem weevils (Figures 13
and 14). As goatheads develop, carefully break open the
seeds and examine for signs of internal feeding and exit
holes (Figure 13). Seed weevils are much more abundant
than stem weevils. Both species of weevils are active dur-
ing the daytime.

Guide H-187 ¢« Page 5



Figure 13. Feeding scars from adult weevils.

Weevil Management
Adult weevils can be moved by gently digging up infested
plants and placing the whole plant or plants in a paper bag.
For example, a large paper yard trash bag or cardboard box
works well for this. Weevils can be held in paper box or bag
in a cool location, away from direct sunlight for at least a
week. As the puncturevines dry out, adult weevils will tend
to crawl up or towards light and can be collected by open-
ing the box or bag and brushed or picked out and placed in
patches of puncturevine. Adult weevils that emerge later in
the summer or early fall will feed on plants but will not lay
eggs until the next spring.

For further reading: https://plantclinic.nmsu.edu/docu-
ments/puncturevine-w-13.pdf
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