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Abstract

Oulema melanopus is a widespread agricultural pest insect that causes significant yield losses in cereal crops because
of leaf damage during its larval stages. Infestations are unpredictable and sporadic, and research shows it can reliably
feed on Poaceae family weeds, as well. In this paper we describe the first observed feeding interaction between O.
melanopus and Eriochloa villosa, an East Asian weed that became a relevant invasive species in North America and
Europe, especially due to its competitive nature and resulting yield losses within crops such as maize and soybeans.
In June 2024, O. melanopus adults were observed to intensively feed on E. villosa, leaving typical elongated slits on
most plant individuals grown in untreated experimental pots. We describe the resulting injuries in detail and discuss
the relevance of the timing, as this occurred before surrounding cereal fields were harvested, and thus these
individuals were most likely not forcefully displaced from their main hosts. We also discuss the importance of
reporting interspecific interactions officially through scientific outlets due to the potential aid in creating better
management strategies and prevention programs for invasive species and problematic pests, while also providing
relevant ecological insights on their adaptability and interaction dynamics for further studies.
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1. Introduction considered an important pest of cereal crops due
to the intensive damage done to cereal crop leaves
Relationships between different plant and insect through feeding [5].

species are varied as a result of their continuous They have an yearly life cycle that begins with the
co-evolution [1]. Insects often depend on plants previous years’ overwintered adults emerging
for food, shelter and reproduction [2]. This is also from April to May, starting with 10°C [3,6].
the case for the cereal leaf beetle, Oulema Within a week after awakening, females will
melanopus Linnaeus 1761, a relatively widespread begin to lay eggs and continue to do so for about 5
native Eurasian agricultural pest species from the weeks [3]. In optimal conditions on live cereal
Chrysomelidae family, which also reached the species individuals the eggs hatch within 5 to 11
African and American continents [3,4]. It is days and the resulting larvae will develop and

grow for 20 to 28 days, then pupate for 23 to 25

* Corresponding author: Elena Silvia Erina, days [3]. The emerged adults contln}le to feed on
+40745507418, silviaerina@usvt.ro grassy hosj[s for up to 3 weeks until the start of
overwintering [3].
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Eggs are on average 0.9 mm long and 0.4 mm
wide and yellow, darkening as hatching timings
approach, larvae are yellow-orange and covered in
dark layers of faeces and mucus, while adults are
on average 5 mm long, with a mostly dark blue
body and orange-red legs and thorax [7,8].

Larvae are not very mobile and spend most of
their time on the same individual plant, so females
choose their oviposition site carefully. Cereal
crops such as winter and spring wheat Triticum
aestivum Linnaeus 1753, oats Avena sativa
Linnaeus 1753 and barley Hordeum vulgare
Linnaeus 1753 are preferred hosts [3,9]. Rye
Secale cereale Linnaeus 1753, Triticale hybrids
and maize Zea mays Linnaeus 1753 lead to
prolonged larvatic development periods and
reduced weight gain in adults [3]. Its host
preference strongly depends on crop species
variety, condition and whether leaves are intact or
not, with high quality intact plants being preferred
[3,10].

Although both life stages feed on cereal leaves,
late larval instars cause the most economic
damage [9,11]. Adults create elongated holes in
the leaves, typically considered harmless because
they do not cause considerable yield loss [9].
Larvae create elongated, translucent “window-
panes” on the leaves, which leads to severely
reduced green matter, disrupts the water balance
and reduces nutrient absorption, with reported
estimates of over 50% yield loss in spring wheat
and between 38% and 75% in oats and barley
[3,6,12—-14].

In addition to direct damages associated with the
feeding habits of O. melanopus, it is also a known
disease vector for several pathogens such as
viruses (e.g. Cocksfoot Mottle Virus, Phleum
Mottle Virus, Brome Mosaic Virus and Maize
Chlorotic Mottle Virus) and bacteria (Pantoea
ananatis Serrano, 1928) [15,16]. Although the
losses associated with viral infections in cereals
are lower than direct feeding damage, P. ananatis
is an important disease source that can affect a
wide range of crops [15].

In the United States of America, O. melanopus is
reported to broadly feed on various grassy weed
species, besides its preferred hosts [13,17].
Interactions with other grassy species are very
likely throughout all its occupied habitats,
although largely unreported in direct studies.
Eriochloa villosa (Thunberg) Kunth 1815,
commonly known as the woolly cupgrass, is part
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of the same family as of many of O. melanopus’
preferred hosts, Poaceae. E. villosa is an adaptable
invasive species that often goes undetected until
the emergence of its distinctive looking
inflorescence stalk [18]. It is a relatively late
emergent species with multiple emergence waves
that mainly prefer agricultural land with sufficient
soil humidity and warm air temperatures for its
proper development, although it can also be found
in other habitats. It is gaining fresh attention as
more details of its negative influence over crops
are described and reported, especially in corn and
soybeans [19].

In this paper we report the first observation of the
interaction between O. melanopus and E. villosa.
The interaction between these two agriculturally
problematic species will be described and its
relevance stressed. The potential role E. villosa
may play in the survival and spread of O.
melanopus outside its preferred ecological habitats
will also be discussed. We will discuss the feeding
patterns of O. melanopus on E. villosa and
descriptions of the location, timing, environment,
life cycle stages of both plants and insects and its
feeding behaviour and discovered plant wounds
will be provided.

2. Materials and methods

In total, 30 pots with a 20 cm diameter and 15 cm
deep were used for E. villosa multiplication, with
about 30 seeds sown per pot. The setup was
initially prepared with the purpose of using the
resulting seeds in future experiments. No
treatments such as pesticides or fertilizers were
applied on the plant individuals.

E. villosa seeds were collected from wild
populations found in agricultural fields near
Sanandrei village, Romania in 2022 and 2023.
They were mixed together and stored in open
glass jars at room temperature in a dry
environment after collection. The soil was a mix
of half garden clay loam topsoil and half
commercial lawn seed soil. Before sowing, the
seeds were stored at 4-5°C for 6 weeks, no pre-
sowing treatment was performed, nor water
imbibition performed to increase germination
rates. On May 14, 2024, the seeds were directly
sown and seedlings started emerging on May 25.
The nursery area was installed in a residential area
in Timisoara city, Romania, under supervision in
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order to prevent an unwanted spread of E. villosa.
They were surrounded by lawn grass in order to
cover them and prevent overheating. Individuals’
growth was monitored every week for proper
development and hose spray watered was
performed as needed to keep the soil hydrated
without damaging the plants. The plants benefitted
from direct sunlight and mild wind conditions.
The environmental temperature was higher and
droughtier than typical for that period of the year
in that region.

On June 13, perforations typical of O. melanopus
adults were observed for the first time and closely
studied to extract as much information as possible
from this unexpected interaction. O. melanopus
individuals were observed and their life cycle
stage determined. These were not observed until
then as closeup damage checks were not
previously performed. No other herbivorous
insects that create similar damage were observed,
nor any other type of damage. E. villosa

individuals were also studied to determine their
life stage and morphologically characterize the
damage done. Both O. melanopus and E. villosa
species determination and confirmation was done
using specialty literature and comparison with
sample specimens available at the University of
Life Sciences ”King Mihai I” of Timisoara,
Romania (abbrev. USVT) [13,18].

3. Results

The presence of feeding wounds on E. villosa
individual plants within experimental pots and
then of several O. melanopus beetles resting on
the plants was observed on June 13, 2024. During
the observations that took place subsequently,
only adult individuals could be found, of which
some were caught for proper identification (Fig.
1). No larvae or larvae excrement encountered or
observed.

Figure 1. Collage of one of the adults caught on the leaves of the E. villosa affected plants.
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Almost all E. villosa individuals presented at least
1 tiller, most of those 2 or 3, and measured up to
approximately 30 cm tall from the soil up to where
individuals were naturally standing

All pots presented at least one damaged individual
plant by the feeding insects. The wounds were
thin, elongated parallel slits that mostly cut
through leaves, but almost entirely between leaf
veins (Fig. 2). This type of damage is highly
characteristic of adult O. melanopus adults, unlike
that of their larvae which generally only consume

the chlorophyll layer of the upper leaf part, giving
it the aspect of a translucent “window pane”
[5,20]. Generally, middle leaves were the largest
and most fed upon. Perforations were mostly
concentrated on the central and apical regions of
the leaves and their dispersion was apparently
related to the severity of the damage, with highly
affected leaves presenting mostly evenly
distributed slits, with a tendency to feed on either
the center or margins on less affected leaves.

Figure 2. Representative images of the damage (perforation lesions) caused by adult O. melanopus feeding patterns.

The wounds were surrounded by thin contours of
white dried tissue and despite the large numbers of
slits on certain leaves, the structural integrity of
leaves was mostly intact and they did not undergo
further chlorosis or necrosis. All plants remained
green until their natural decline and no apparent
delay could be observed in affected individuals
compared to unaffected ones. We took pictures of
damaged leaves, but because of the alert nature of
adult insects, pictures of O. melanopus resting or
feeding on the leaves were not possible, only of
caught individuals that were subsequently
photographed.

4. Discussion and Conclusions
We describe the first documented interaction

between the widespread insect pest O. melanopus
and the invasive weed species E. villosa, with a
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focus on the newly discovered interaction of
potential importance. The feeding started before
the observation took place, possibly in the
beginning of June, as the wounds were relatively
numerous and the margins of the thin, elongated
parallel slits were already dry and scarred. The
timing is relevant due to the fact that in the area
harvesting had not started yet for most of the
cereal crops O. melanopus prefers as a primary
host as per information gathered from nearby
farmers and specialists from USVT. This may
mean the insects were not displaced from their
primary hosts but chose to disperse and settle on
E. villosa plants. It is also possible that a particular
population was migrating and temporarily
inhabited the urban environment on Poaceae
species used in lawns, although no official reports
of their presence in urban environments exist, but
highly possible for the mobile, flying adults.
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Regardless, the survival and spread of the newly
emerged O. melanopus adults that appear starting
with August is highly likely to depend on feeding
upon secondary host plant species after the harvest
of their preferred hosts during the start of summer,
especially since their overwintering sites are
reported to be found in grasslands and grassy
areas bordering previously harvested cereal crop
fields [9,12]. E. villosa is known to prefer crop
fields and is often encountered in areas that are
highly likely to overlap with that of the cereal leaf
beetle habitats, turning it into a possible secondary
host for the second generation of O. melanopus
adults [19].

A potential risk is that of turning the facultative
perennial species E. villosa into a disease reservoir
and vector that could affect subsequent crop
cultures in warmer areas with very mild winters.
This is common in cereal crops, which can be
cross-infected by neighboring pathogen-carrying
grasses [21,22]. It is especially noteworthy, as the
bacterial pathogen P. ananatis that O, melanopus
is a vector of disease that was found in numerous
weed species and is highly damaging to various
crops, cereals included [23,24].

Given the economic problems arising as a result of
the presence of either species, further studies are
needed in order to better understand their
interaction, preferences and susceptibility to
pathogens in relation to other vulnerable species
and crops, especially because O. melanopus
infestations are often unpredictable and sporadic
[12]. Such knowledge would most likely improve
predictions of the spread of O. melanopus, aid in
early detection of its appearance nearby crop
fields and better prioritization of the control of its
preferred weed species hosts in the absence of
cereal crops [3,4]. Such projects could include
comparative studies of host preference between
cereal crops and weed species, developmental
period comparisons depending on the host,
susceptibility of weed hosts to pathogens and the
impact of the insect on these hosts.

Knowledge of the interactions between different
pest species may prove to be increasingly relevant
today, especially in agriculture, where the increase
in prices, reduction of available pesticides due to
stricter regulations and developed tolerances
within organisms against approved ones can lead
to significant economic losses [25]. A better
understanding of these organisms, their
preferences and behaviour could pave the way to
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better predictions of their spread and improved
management strategies [26]. Ecologically, it raises
relevant insights about population dynamics,
adaptability and native species displacement
within newly invaded environments and habitats
[27].
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