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Cereal Leaf Beetle

he cereal leaf beetle, Oulema melanopus

L. (Coleoptera: Chrysomelidae), is an invasive insect
from Europe that feeds on cereal crops, including wheat,
barley and oats. It was first discovered in North America
in 1962 in the state of Michigan. The cereal leaf beetle
now is found in most cereal production areas of the
United States.

Background

Cereal leaf beetle was first observed in Alberta in 2005,
Saskatchewan in 2008 and in Manitoba in

include edges of crops and woodlots, fence rows, sparse
woods and dense woods. After emerging, the adults
disperse to host crops, feed, mate and lay eggs. Peak egg
laying occurs in May.

Eggs

Eggs are laid on the upper surfaces of leaves along the
margins or close to the leaf mid-rib. Oats and barley are
preferred hosts for egg laying, but spring-planted wheat,
winter wheat and other grasses are also hosts.

Eggs are laid singly or in multiple clusters

2009. Computer modeling based on
current environmental conditions
suggests that the cereal leaf beetle could
invade all cereal growing areas of
Canada.

The beetle is widespread throughout the

The cereal leaf
beetle feeds on
wheat, barley

of two or three, touching end to end.
Newly laid eggs are bright yellow, but
darken to orange-brown and then black
before hatching. Eggs are cylindrical and
measure 0.4 by 0.9 mm.

The eggs hatch in about 4 to 6 days, and
the most favourable developmental

southern part of Alberta, from Pincher and oats. temperature is about 21° C. Each female
Creek to Medicine Hat and north to lays about 50 to 275 eggs.

High River and Strathmore. A new

population was reported south of Larvae

Edmonton in 2011.

The potential economic effect of the pest has not been
assessed on the Prairies, but significant yield losses have
been observed in other parts of North America.

Life cycle

The cereal leaf beetle has a single generation per year.

Adult

In Alberta, cereal leaf beetle overwinters in the adult
stage and emerges in mid-April to May. Adult beetles are
about 6.3 mm long with a brightly coloured orange-red
thorax, yellow/orange legs and metallic blue head and
wing covers.

The adults prefer to overwinter in field debris,

While adults can cause crop damage, larvae are the most
damaging stage of this insect. Larvae go through four
instars (life stages), and they feed mainly on upper leaf
surfaces. Larvae have a yellow body with a brown head
and three pairs of brown legs. However, the larva may
look black on the leaf, like an oil droplet, because the
first- to fourth-instar larval stages are smeared with a fecal
coat.

Larvae are active from May until July and do not usually
move from one plant to another. The larvae feed for 10 to
14 days and then shed their slimy covering, drop to the
ground and enter a pre-pupal stage before forming pupa
in July.

Pupae and new generation adults

The pre-pupa enter the soil at the base of the host plant
and form pupal cases near the roots at a

crevices of bark and rolled leaves. These areas ! f preferred depth of about 5 cm. New
generation adults emerge in about three weeks
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and feed on various grasses before moving to
overwintering sites in the fall.

Host plants and damage

The cereal leaf beetle has a wide host range in cereals and
grasses. It prefers oat, barley, wheat, rye, timothy, fescue,
grain sorghum and corn. Crop yield and quality are
reduced due to lost photosynthetic activity resulting from
the feeding damage.

The fourth larval instar causes most of the crop damage,
and this stage is responsible for about 70 per cent of all
crop damage. Feeding at the flag leaf stage is most
damaging to crop yield.

The adult and larvae feed on the plant leaves and chew
long strips of tissue between the leaf veins. Adults can eat
through the leaf completely while the larvae eat the upper
leaf surface and leave a thin membrane of tissue. This
feeding pattern can leave a window-pane effect on the
leaf. Severe feeding damage can look like frost damage
because leaves look whitish.

In other parts of North America, yield reductions of

55 per cent in spring wheat, 23 per cent in winter wheat
and 38 to 75 per cent in oat and barley have been reported
due to cereal leaf beetle damage.

Monitoring

Producers need to monitor cereal crops in the spring by
looking for adult cereal leaf beetle feeding injury. This
scouting will provide an early indication of infestations.
Continue crop scouting throughout the spring and
summer, both before and during the boot stage, to assess
for cereal leaf beetle abundance.

Scout for eggs and larvae infestation levels at a minimum
of 5 to 10 random sites throughout the crop at least

3 metres away from field margins. Examine 10 consecutive
plants per location. Count the number of eggs and larvae
per plant (before tillering) or per stem (after tillering).
Then, calculate an average number of eggs and larvae

per plant.

Economic thresholds — when to
take action

Action or economic threshold levels have not been
determined for Alberta, but are established in Montana
and North Dakota. In Alberta, cereal leaf beetle has not
reached economic thresholds. Growers are cautioned to
avoid unnecessary insecticide application as the parasitic

wasp, Tetrastichus julis, continues to keep the beetle’s
population low, highlighting the importance of only
spraying at economic threshold levels.

In Montana and North Dakota, economic thresholds are
an average of three eggs and/or larvae per tiller before the
boot stage. At the flag leaf stage, the economic threshold
is an average of one larva per flag leaf. Larvae are the
target for insecticide treatment.

Control

In Alberta, natural biological control by 7. julis has kept
the insect below economic threshold levels.

Cereal leaf beetle was previously regulated by the
Canadian Food Inspection Agency, which resulted in
restrictions on the movement of hay from infested to
non-infested areas and requirements for hay fumigation.
These restrictions are no longer in place, and cereal leaf
beetle is no longer a regulated pest in Canada.

Environmental

High temperatures affect pre-pupae negatively while
variations in humidity are undesirable for adults.
Computer modeling shows the cereal leaf beetle may
survive across cereal growing areas of Canada.

Biological
Natural enemies of the cereal leaf beetle include insect

predators like lady beetles, parasitoids, mites and some
bird species.

In western Canada, especially in Alberta, the T julis
parasitoid is established and appears to have kept cereal
leaf beetle populations under control. The parasitoid was
discovered in local cereal leaf beetle larvae populations,
and no intentional releases were required in the south. In
other areas where the beetle has invaded and lacks the
parasitoid, relocation of the wasp may be necessary

The parasitoid lays about four to six eggs into the host
larva. As many as 16 T. julis larvae have been observed
developing inside one cocoon; however, it is more
common to have 4 to 6 parasitoids per host larva.

Tetrastichus julis attacks all instars, but the young larvae
are the preferred target. Parasitism occurs starting in
mid-late May and continues as long as larval hosts are
available. The wasp has two generations, and the highest
parasitism rates are usually in June. Parasitized cereal leaf
beetle larvae drop to the soil and form their earthen
cocoons, but they die before reaching the pupal stage.

In western Canada, as elsewhere, 7. julis has dispersed
along with the beetle, and a steady increase in the



parasitization levels suggests it may keep this pest from
reaching injurious levels.

Chemical

In other parts of North America, the control of the cereal
leaf beetle initially relied heavily on insecticides; however,
natural parasitoids are now helping control infestations. In
Montana, insecticide applications for cereal leaf beetle
peaked in 1997, but since then, only localized infestations
have occurred.

In Alberta, the use of insecticides has not been necessary,
and their use may adversely affect parasitoids that are
currently keeping cereal leaf beetle populations under
economic thresholds. Producers spraying insecticide for
other pests such as wheat midge and grasshoppers should
consider the potential adverse effects on natural enemies
of the cereal leaf beetle and other pests. Pests are often
kept at low levels mainly through the actions of parasitoid
wasps.

Please refer to Alberta Agriculture’s current Crop
Protection guide (Blue Book), Agdex 606-1, for products
registered for cereal leaf beetle control. http://www1.agric.
gov.ab.ca/$Department/deptdocs.nsf/All/agdex32

Cultural

Good soil fertility that promotes a healthy plant stand
improves the crop’s ability to withstand economic damage.
Nitrogen fertility promotes crop vigour and potassium
promotes early crop maturity.

Best management practices

* Plant crops with good fertility to promote a healthy
plant stand that can better overcome feeding damage.

* Monitor for cereal leaf beetles as part of regular crop
scouting.

* Pay particular attention during scouting throughout the
spring and summer before and during the boot stage to
assess for cereal leaf beetle abundance.

* In Alberta, cereal leaf beetle has not yet reached
economic thresholds.

* Avoid insecticide applications if at all possible as the
parasitic wasp, T. julis, continues to keep the beetle’s
population low.

* Growers outside the main infestation area in southern
Alberta should report observations of new populations
to the Alberta Insect Pest Monitoring Network at
bugs.r.us@gov.ab.ca or the Alberta Pest Surveillance
System at 310-APSS (310-2777).

Acknowledgements

Scott Meers
Alberta Agriculture and Rural Development

With thanks to Hector Carcamo, Agriculture and Agri-
Food Canada for manuscript review.

References

Barton, L.C., and E. W. Stehr. 1970. Normal development
of Aanaphes flavipes in cereal beetle eggs killed with
x-radiation and potential field use. J. Econ. Entomol.
63:128-130.

Buntin, G.D., K.L. Flanders, R.W. Slaughter, and Z.D.
DeLamar 2004. Damage loss assessment and control of
the cereal leaf beetle (Coleoptera: Chrysomelidae) in
winter wheat. J. Econ. Entomol. 97:374-382.

Cassagrande, R.A., W.G. Ruesink, and D.L. Haynes. 1977.
The behavior and survival of adult cereal leaf beetles.
Ann. Entomol. Soc. Am. 70:19-30.

CFIA. 2011. Cereal leaf beetle (Oulema melanopus L.).
RMD # 07-02 Accessed at: http://www.inspection.gc.ca/
english/plaveg/protect/rmd/rmd-07-02e.shtml.

Dimitrijevi¢, B., M. Lelic, and S. Lomovic. 1999. The
effect of mineral nutrition on the damage degree of spring
wheat by Lema melanopus L. (Coleoptera:
Chrysomelidae). Acta. Entomol. Serbica 4:49-55.

Dosdall, L., H. Carcamo, O. Olfert, S. Meers, S. Hartley,
and J. Gavloski. Insect invasions of agro-ecosystems in the
western Canadian prairies: Case histories, patterns, and
implications for ecosystem functioning. Biological
Invasions 13, 1135-1149.

Dysart, R.J., H.L. Maltby, and M.H. Brunson. 1973.
Larval parasites of Oulema melanopus in Europe and their
colonization in the United States. Entomophaga 18:133-
167.

Evans, E.W,, J.B. Karren, and C. E. Israelsen. 2006.
Interactions over time between cereal leaf beetle
(Coleoptera: Chrysomelidae) and larval parasitoid
Tetrastichus julis (Hymenoptera: Eulophidae) in Utah. J.
Econ. Entomol. 99:1967-1973.

Gallun, R.L., R. Ruppel, and E.H. Everson. 1966.
Resistance of small grains to the cereal leaf beetle.
J. Econ. Entomol. 59:827-29.

Grant, J.F,, and C.R. Patrick. 1993. Distribution and
seasonal phenology of cereal leaf beetle (Coleoptera:

Chrysomelidae) on wheat in Tennessee. J. Entomol. Sci.
28:363-369.



Gutierrez, A.P., WH. Denton, R. Shade, H. Maltby, T.
Burger, and G. Moorhead. 1974. The within-field
dynamics of the cereal leaf beetle (Oulerma melanopus
(L.)) in wheat and oats. J. Anim. Ecol. 43:627-640.

Haynes, D. L., and S.H. Gage. 1981. The cereal leaf beetle
in North America. Ann. Rev. Entomol. 26:259-287.

Thrig, R A, D.A.J Herbert, J.W. Van Duyn, and J.R.J.
Bradley. 2001. Relationship between cereal leaf beetle
(Coleoptera: Chrysomelidae) egg and fourth-instar
populations and impact of fourth-instar defoliation of
winter wheat yields in North Carolina and Virginia. J.
Econ. Entomol. 94:634-639.

Kehr, S., Dosdall, L., Carcamo, H. Oulema melanopus
(L.), Cereal Leaf Beetle (Coleoptera: Chrysomelidae) in
Mason, P, and Gillespie, D. eds. Biological Control
Programmes in Canada 2001 — 2010. CABI (In press).

Kostov, K. 2001. Breeding wheat lines for host-plant
resistance to cereal leaf beetle by using the cross mutation
method. Bulgarian J. Agric. Sci. 7:7-14.

Leibee, G. L., and D.J. Horn. 1979. Influence of tillage on
survivorship of cereal leaf beetle and its larval parasites,

Tetrastichus julis and Lemophagus curtus. Environ.
Entomol. 8:485-486.

LeSage, L., E.J. Dobesberger, and C.G. Majka. 2007.
Introduced leaf beetles of Maritime Provinces, 2: The
cereal leaf beetle Oulema melanopus (Linnaeus)
(Coleoptera: Chrysomelidae). Proc. Entomol. Soc. Wash.
109:286-294.

Livia, C. 2006. Diversity and economic importance of the
leaf beetles (Coleoptera, Chrysomelidae) in the republic
of Moldova. Bulletin USAMV-CN. 62:184-187.

McPherson, R.M. 1983a. Damage potential of cereal leaf
beetles (Coleoptera: Chrysomelidae) in Virginia small
grains and corn. J. Econ. Entomol. 76:1285.

Blodgett, S., Tharp, C., Kephart, K. 2004. Cereal Leaf
Beetle. Montana State University Extension Service.
MT200406AG.

Olfert, O., R.M. Weiss, S. Woods, H. Philip, and L.
Dosdall. 2004. Potential distribution and relative
abundance of an invasive cereal crop pest, Oulema
melanopus (Coleoptera: Chrysomelidae), in Canada. Can.
Entomol. 136:277-287.

Olfert, O., and R.M. Weiss. 2006. Impact of climate
change on potential distributions and relative abundances
of Oulemamelanopus, Meligethes viridescens and

Ceutorhynchus obstrictus in Canada. Agric. Ecosyst.
Environ. 113:295-301.

Piesik, A. W,, and D. Piesik. 1998. The spring cereals food
preferences of Oulema ssp. in pure and mixed crops.
Electronic J. Polish Agric. Univ. 1:04. Accessible at: http://
www.ejpau.media.pl/volumel/issuel/agronomy/art-04.html
(accessed: 01/10/2010).

Royce, L.A. 2000. Cereal Leaf Beetle. Publication EM
8762. Extension Service, Oregon State University, Oregon.
Accessible at: http://extension.oregonstate.edu/catalog/
html/em/em8762/

Schmitt, M. 1988. The Criocerinae: Biology, phenology
and evolution. In P. Jolivet, E. Petitpierre, and T. H. Hsiao
(Eds.), Biology of Chrysomelidae. Kluwer, pp. 475-495.

Smith, D.H., N. Thamby, E. Rathke, and E.E. Cress. 1971.
Weight gain of cereal leaf beetle on normal and induced
leaf pubescence. Crop Sci. 11:639-641.

Ulrich, W., A. Czarnecki, and T. Kruszynski. 2004.
Occurrence of pest species of the genus Oulema
(Coleoptera: Chrysomelidae) in cereal fields in Northern
Poland. Electronic J. Polish Agric. Uni. 7:4.

USDA Fact Sheet. 1995. Cereal leaf beetle. Accessed at:
http://www.invasive.org/publications/aphis/fsclb.pdf
(Accessed on 20/02/2010).

Wellso, S.G., and R.P. Hoxie. 1969. Hyalomyodes
triangulifer parasitizing the cereal leaf beetle, Oulema
melanopus. Ann. Entmol. Soc. Am. 62:923-924.

Wellso, S. 1973. Cereal leaf beetle: larval feeding,
orientation, development, and survival on four small-grain
cultivars in the laboratory. Ann. Ent. Soc. Amer. 66:1201-
1208.

Wellso, S.G., R.V. Connin, and R.P. Hoxie. 1973.
Oviposition and orientation of cereal leaf beetle. Ann.
Entomol. Soc. Am.66:79-83.

Wilson, M. C.,, R.E. Treece, and R.E. Shade. 1969. Impact
of cereal leaf beetle larvae on yields of oats. J. Econ.
Entomol. 62:699-702.

More information, contact

Alberta Ag-Info Centre
Call toll free 310-FARM (3276)

Website: www.agriculture.alberta.ca

01/14/500



