OVERVIEW OF THE BIOLOGY AND
MANAGEMENT OF ROOT WEEVILS
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pretty good understanding of how to recognize root weevils that affect berry crops and their damage symptoms.

Second, you should have a good sense of the life-cycle of root weevils that impact berry crops and their
phenology (when different stages appear in your fields). And third, I hope you will have a general understanding of
the different management alternatives.

I have three general goals or objectives | want to accomplish with this article. First, you should come away with a

Biology

Root weevils are beetles in the weevil family (snout beetles). Hence, the adults have elongated snouts and hard or
leathery forewings. There are primarily three species of root weevils, all in the genus Otiorhynchus, which attack
strawberries in the Northeast (Fig 1). They all look fairly similar, being brown or black in color with small
indentations along the leathery outer wings, called elytra, but differ in size. Strawberry root weevil is the smallest at
about 0.2 inches in length. Rough strawberry root weevil is a bit larger (0.3 inches) and black vine weevil is the
largest (0.4 inches). The larvae all look about the same (Fig 2). They are white or cream colored and legless. The
larvae feed on roots while the adults feed above ground on leaves.

Figure 2. Photo of larval strawberry root weevil. Source: NYSAES, Cornell University.




The elytra (forewings) of Otiorhynchus root weevils are fused and hence, adults cannot fly. This becomes important
for understanding some of the management options discussed below. The adults of the three species pupate in the
spring and emerge during late May through June depending on species. Initially the adults feed on leaves, creating
characteristic notches along leaf edges. This damage is not of economic importance. This pre-ovipositional stage,
where they do not lay eggs, lasts from two weeks (strawberry root weevil) to maybe a month (black vine weevil). If
control actions are going to be taken against the adult stage, this is the time to do it, before they start laying eggs.
The egg laying period can last much of the summer. Eggs are laid at the base of the plant, hatch, and larvae enter
the soil. They initial start feeding on smaller roots but move to larger roots or the base of the crown as the mature.
Larvae overwinter in the soil and resume feeding in the spring before pupating (see figure 3 for life-cycle).
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Figure 3. Diagram showing general life-cycle of Otiorhynchus root weevils.

Impact
Feeding damage to the roots causes economic injury resulting in reduced vigor and death, depending on the

number of larvae feeding on the root system and the overall health of the plant. Older strawberry fields tend to
have larger root weevil populations since it takes time for the fields to be colonized by the flightless adults and for
populations to build. The exception would be when an infested field is replanted without insecticide treatment. A
heavily infested strawberry field shows weak vegetative growth and patches devoid of strawberry plants (gaps).
Sandy sites tend to be more prone to weevil damage but this is probably because these sites also are more prone to
drought stress, which is aggravated by the root feeding. There are not good data on how many larvae per plant
results in economic damage and it probably depends on the overall health and water status of the planting.

Monitoring
There are several methods for monitoring for adult root weevils in strawberry plantings. The most direct method is

to go after dark with a flashlight and inspect for adults on foliage (adults active at night, not day). Perhaps a more
practical method is to inspect, on a regular basis from late May through June, for the characteristic notching in
leaves caused by adult feeding. You can also put out pit fall traps (plastic cups sunk into the ground with the cup lip
even with the ground and partially filled with water plus detergent). A roofing shingle or other structure should be
propped up over the trap to shelter it from rain. To monitor for larvae, excavate several strawberry crowns plus 3-4
inches of roots and soil with a trowel. In the spring the larvae are fairly large and easy to see. In summer the larvae
are still quite small, but visible.

Management: Host Plant Resistance

There has not been a lot of research on this issue but there appears to be some evidence that different strawberry
cultivars vary in their susceptibility to adult feeding. Richard Cowles, Connecticut Agricultural Experiment Station,
gave adult black vine weevils a choice between leaves of the cultivar Honeoye and 20+ other cultivars in pair wise
choice tests. Five cultivars were less preferred: Delmarvel, Idea, Lester, Primetime, and Seneca. Latestar, Tristar,




and Marmolada were more preferred than Honeoye. The mechanisms for these preference differences are not well
studied but the presence and amount of leaf hairs plays some role, as does nitrogen content. Although leaf feeding
by adults is not economically important, variation in resistance could still be important for management since adult
feeding is directly related to reproduction and larval densities. Cowles also tested for variation among these
strawberry cultivars for resistance to larvae but did not find any significant differences. My suspicion is that some
cultivars may be more tolerant to root feeding than others, although this has not been rigorously investigated.

Management: Cultural Practices

If sufficient land is available, rotating an infested field out of strawberry for a year or two is an effective cultural
control method. New plantings should be placed 500 meters away from infested sites to minimize colonization by
dispersing adult root weevils. If new plantings need to be located closer to infested sites, there is some evidence,
based on research done in Ontario, Canada that a plastic barrier fence can be erected between the new and old
planting to reduce rates of colonization of the new planting (see the article by Tolman et al. at
[http://www.omafra.gov.on.ca/english/ crops/hort/news/allontario/ac0306a2.htm]. A final idea for mitigating
root weevil feeding damage on roots is to make sure the planting is well watered and maintained in good health. Of
course, over watering can cause other problems related to root diseases.

Management: Biological Control

Although insect predators such as carabid beetles are known to feed on root weevil larvae, the best-developed
method of biological control is the use of insect parasitic nematodes. Several studies have been conducted showing
that the inundative release of large numbers (2.5 to 3 billion) of infective juvenile insect parasitic nematodes can
reduce the density of root weevil larvae and damage. Two species in the genus Heterorhabditis have shown
promise in our area: H. bacteriophora and H. marelatus. There are two times during the season that are good for
releasing nematodes: spring as soil temperatures raise above 50 F and in the later summer or early fall. It's
important for either release times that there is sufficient water via rain or irrigation to ensure the nematodes get
moved into the root zone. There are a number of commercial sources for insect parasitic nematodes. See the web
site on nematodes maintained by Ohio State University [http://www?2.oardc.ohio-
state.edu/nematodes/nematode_suppliers.htm]. Integrated Biocontrol Systems (Greendale, IN,

[www.goodbug-shop.com]) is one supplier | am aware of that carries both of these Heterorhabditis species. IPM
laboratories in Locke, NY (315-497-2063) also supplies Heterorhabditis bacteriophora as well as other nematode
species.

Management: Chemical Control

In the past growers targeted the larval stage for chemical control using the insecticide carbofuran. This was an
effective means of control but this insecticide turns out to be quite toxic to waterfowl and has subsequently been
banned for most uses. Our current approach, therefore, is to target the adult stage using one of two insecticides:
bifenthrin (Brigade WSB) or malathion (e.g. Malathion 57 EC). The idea is to kill the adults during the pre-
oviposition period before the females have a chance to lay eggs. The best way to time the application is to scout for
adult feeding damage in June. About two weeks after the first sign of adult feeding would be appropriate, although
the pre-ovipostion period varies depending on species from a couple weeks for strawberry root weevil to maybe a
month for black vine weevil. Since the adults are nocturnal, an evening application may be more effective than a
daytime application.

(Reprinted from: New York Berry News, Vol. 6 No. 2, February28, 2007. Originally printed in: Proceedings 2007 Empire State Fruit
and Vegetable Expo, page 39.)




