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Abstract. One of the most cultivated and productive cereal plants in the world was and is corn.
Both globally and at European level, maize cultivation occupies important areas. Romania is one of the
corn exporting countries in the world, so it is important to protect this crop from all biotic factors (which
can be controlled) including harmful insects that occupy a major place in reducing production. Another
perspective is the existence of useful species and their use as a method of biological control through
exploitation. In this paper we intended to bring to attention the species of insects that reduce the
productive capacity of this plant. As a study method, we used bibliographic and webographic analysis, so
we extracted the most important documentary sources, which could be the basis for future research in
doctoral training. Among the important pests worldwide and implicitly in our country are: Ostrinia
nubilalis (corn borer), Diabrotica virgifera Le Conte (western corn rootworm), Helicoverpa armigera
(cob earworm) and Rhopalosiphum maidis (corn aphid). From the literature we extracted the potential
ones to appear in the culture or experimental plots: Coccinella sp, Trichogramma ostriniae, Argiope sp.
and Chrysopa carnea. Knowledge of the current situation is essential in the correct identification of
target species and in the adequacy of measures focusing on non-polluting ones.
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INTRODUCTION

The top of the most productive continents includes America, then Asia, Europe and
Africa. In America, the largest producers are: the United States, China, Brazil and Argentina,
which provide more than 2 thirds of global production.

In Asia, the first place is occupied by China, followed by India and Indonesia and in
Europe Ukraine is notable. At European level France, Romania, Russia and Hungary play an
important role in the export of corn (MCCORMICK, 2017).

Biotic factors that can affect corn production include pests, diseases and weeds.

Among the harmful insects, Ostrinia nubilalis (Lepidoptera: Crambidae) is known as
one of the most important pests of corn (GROZEA ET AL, 2019). This species known as the corn
borer is native to Europe, but later spread to in North Africa, North America, Canada and today
according to those found in the literature is present in all maize-producing countries (BERES,
2016).

Another species found in all corn-growing regions is the species Diabrotica virgifera
virgifera Le Conte (Coleoptera: Chrysomelidae) or the western worm of corn roots or western
corn rootworm (WCR), as it is called in the literature. It first appeared in America and then
spread to Europe, beginning in 1992. According to some authors, it entered in 1990, and after
others in 1992, however, it is assumed that it entered in 1992 through the import of seeds
(CAMPRAG, 1995). At present, there are currently widely used chemical solutions but fewer
applicable biological solutions, the most common of which are coloured and pheromone traps
(GROZEA, 2003; KRITIKOS ET AL., 2012).
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MATERIAL AND METHODS

Through this paper, | set out to review the most important harmful species in maize crops,
globally, in Europe and nationally. For this | consulted 30 references from different bibliographic
and webographic sources. The most used search engine was Google where | found professional
articles and sites. | also had at my disposal the university library but also the books present in the
discipline of Entomology. The references were categorized: printed scientific articles, online
scientific articles, printed books, newsletters on websites. The most common language for
presenting references was English, Romanian but also some in Serbian.

RESULTS AND DISCUSSION

From the analysis of the sources and references found we found that the most common
species are: Ostrinia nubilalis (corn borer), Diabrotica virgifera Le Conte (western corn rootworm)
(Grozea, 2010), Helicoverpa armigera (cob worm) and Rhopalosiphum maidis (aphid maize),
Coccinella sp, Trichogramma ostriniae, Argiope sp. and Chrysopa carnea (GROZEA ET AL, 2008).
The first four were species of phytophagous insects, which feed on plant parts of corn (aerial or
underground) (CARDE, 2003) and the last 4 were carnivorous species, predators that consume other
species of insects, we consider them useful.

The latest update of the CABI database (2021) suggests that their presence globally but
also continental (table 1). Thus, Ostrinia is currently present in maize crops in North America,
Africa, Asia and Europe.

Table 1
The current global status of common pests in maize and their predators

Continent

The pest in the corn culture-abbreviation popular name*

Status **/***/****

CB* WCR* CW* AM*
Ame”ca *kk *kk *kk KKk
Africa *khkk * *k*k *kk
ASIa *kkk * *kk KKk
Australia ** * *k*k *kk
Europe *kk *kk *kkk KKk
New Zeeland el * il ool
*CB-Corn borer; WCR-Western corn rootworm; CW-Cob worm, AM-Aphid maize
**absent; ***present - widespread/everywhere; ****present- limited spread, did not cover the whole continent

Continent The pest in the corn culture-abbreviation popular name*

Status **/***/****

As* Lb* Pw* Cs*

America ** *k*k *khkk *kk
Afl’lca *kkk *kk*k *kkk *kkk
Asia *khkk *k*k *khkk *kk
AUStI'aha *%* *kk*k *%x **
Europe *kk *kk *% *kk
NeW Zeeland *% *kkk *%x KKk

*AB- Argiope sp.; Lb-ladybugs, Pw-parasitic wasp; Cs- Chrysopa sp.
**absent; ***present - widespread/everywhere; ****present- limited spread, did not cover the whole continent

WCR is present everywhere in North America with spread everywhere and also in Europe,
where the status is diverse from extension to eradication, as proof that many control attempts have
been made that have led to the change of the present state to eradication. Helicoverpa (CW) is
present in all continents, sometimes with limits of spread sometimes with total coverage of a
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continent (SOSA-GOMEZ ET AL, 2016) as well as aphids (AM) by specificity Rhopalosiphum maidis
which is found in all areas of the globe with a wide spread status (table 1).

The weaving spider, Argiope b., has been less studied but still some recent data from 2021
exist and they offer a global distribution of their presence in Europe, Asia and Africa (CERA, 2018).
Ladybugs (Lb) by specificity those of Coccinella because they are frequent in Romania as a
reference area, they are present everywhere in Europe, America and Asia but also in areas of South
America and North Africa (table 1). Parasitic wasps (Wp), with reference in this paper to the species
Trichogramma ostriniae are present in small regions of North America, Africa and Asia. Chrysopa
(Cs) with the representative of Chrysopa c. is widespread in Europe, Asia and America and present
but not everywhere in Africa and South America.

The most common species harmful to maize crops and which significantly affects world
maize production has been shown to be the corn borer (Ostrinia nubilalis Hubner) (cABl, 2021).
This has acquired resistance to chemicals over time, being few effective products today, traps and
hybrids are more widely used. In 2014, several US researchers demonstrated that the use of traps
(coloured and pheromone) is extremely effective and is an extremely efficient alternative non-
pollutant vs chemicals, especially in combating the larval stage (BOHNENBLUST ET AL, 2014).

The second most common species, in the last 10 years in Europe but also earlier around the
2000s (MIrRoNOVIC, 2002) implicitly in Romania was found to be the western worm (Diabrotica
virgifera) which has a very high capacity to move, of a few km in every year, in the adult stage,
therefore in the assessments of the population level the researchers focused on the evolution of the
adult (ONSTAD ET AL, 2020).

Their recognition was made especially through the harmful stage; in the Ostrinia species
the larval stage is the identifiable one (FROLOV ET AL, 2007) while in the Diabrotica species both
stages can be recognized in culture, both the adult and larval stage, there being a double attack
(BACAET AL, 2002).

Helicoverpa armigera (Hib.) (Lepidoptera: Noctuidae) has been considered for some
regions of the world (South America) an extremely difficult species to manage in an integrated way
due to its high polyphagism and resistance to insecticides. The results of studies in Brazil, from
different places have shown that the insect (in the larval stage) can be controlled temporarily or by
using resistant hybrids, knowing that the most important biotechnological crop is Bt corn (JOSE ET
AL, 2020).

Corn leaf aphids (Rhopalosiphum maidis Fitch) (Aphididae: Homoptera) are known as
cosmopolitan species recorded on many grass species, of which corn is considered the preferred
host as mentioned by BING ET AL. (2001). Disadvantages in control population have been shown to
be the fact that the species is parthenogenetic and entirely viviparous but also the obvious damage
that occurs when the population is large and accumulates on corn leaves (KHURSHID, 2013).

Among the predatory species, with the role of predator of harmful insects (figure 1), the
most common proved to be coccinellids and spiders. Their evolution in maize crops in Romania
was first achieved in 1999 (BAicu, 1999) and later taken over by others (SIMERIA, 2001; GROZEAET
AL, 2008) presented this evolution but also the complete set of predators (zoophages) found in
various areas with corn.

Research conducted on the Asian continent has revealed the presence of many species of
spiders from the families Lycosidae, Gnaphosidae, Oxyopidae and others but which are not present
in areas of Europe or other continents (SARANYAK ET AL., 2018).

In addition, a number of other zoophages have been analysed and included in particular for
Diabrotica species. Thus, TOTH ET AL (2001) demonstrated that Theridion impressum (Araneae:
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Theridiidae) is a very important predatory spider in the numerical reduction of adults and implicitly
of the attack on corn silk.

Pest-predatorinteractionsin maize culture
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Fig. 1. Possible interactions between pests and predators in maize crops, useful links for control by
exploiting natural enemies

Other studies show that treatment with Bacillus thuringiensis and Bacillus popilliae by
application to the food substrate did not lead to an increase in adult mortality (SUTTER, 1991)
compared to the trials of MACINTOSH ET AL (1990) which showed that Diabrotica virgifera
virgifera Le Conte is not sensitive to Bacillus t.

Other researchers talk in their work about the interactions between aphids and chrysopes
and the latter are considered biological agents in the control of many species of aphids in most crops
in which they are present, including corn crops. Also, effective interactions in the biological control
of aphids by spiders has been demonstrated by WYSSET AL. (1995).

The presence of parasitic wasps of the genus Trichograma may reduce the number of eggs
laid by adults of Ostrinia nubilalis and Helicoverpa armigera (WYCLIFFE, 1997; CARVALHO, 2017).

Other species from the groups of ladybugs besides the common ones such as Harmonia
(harlequin ladybugs) or subspecies of parasitic wasps of the genus Trichogramma (like T.
evanescens) were considered in addition to those initially found as important, but to avoid
redundancy we represented one species from each other.

Regarding the set of pests present, they may be similar in corn crops but the situation is
different in the case of predators of these pests that may be different even between neighbouring
continents.

CONCLUSIONS
Globally, 4 species of harmful insects and 4 species of predatory insects that can
populate corn crops have been identified. When their populations are at a high level and the
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damage to plants is great. Population reduction is an important target so that they are kept
below the damage threshold. There are solutions to reduce them by various methods, mostly
chemical but also non-polluting alternatives including the use of traps, the use of resistant
hybrids and the exploitation of predators or zoophages considered useful organisms.
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