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Abstract  
 
The paper presents the main pests that affect peppers and eggplants crops and chemical and biological methods to 
control. In the 2010-2021 period, in Romania, the average area of eggplants was 9233,75 hectares and in peppers case 
was 18745.5 hectares. The most common pests in peppers and eggplants crops are trips, whiteflies, aphids, mites and 
caterpillars. Even though the use of pesticides can reduce the percentage of damage caused by pests, they are less and 
less used worldwide due to several disadvantages. To reduce the amount of pesticides used, more and more studies are 
being conducted on the application of biological products based on plant extracts (such as citrus, cinnamon, mimosa 
tenuiflora and seaweed extract) or microorganisms (Bacillus thuringiensis) and on the release of parasites and predators 
(Macrolophus pygmaeus, Amblyseius swirskii, Chrysoperla carnea etc.) to reduce risks to human health and the 
environment. 
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INTRODUCTION  
 
In recent years, agriculture has been subjected to 
excessive use of chemicals, which has caused 
significant damage to the soil, climate, water 
and global ecosystem of our planet. (Barcanu et 
al., 2023). Pesticides are often used to help 
increase pepper crop production by reducing 
damage caused by pests. This could improve 
farmers profitability in pepper production 
(Oerke et al., 2004; Shim et al., 2023). However, 
it is important to note that the use of pesticides 
can also have negative effects, including risks to 
human health and the environment (Radwan et 
al., 2005; Shim et al., 2023). The World Health 
Organization (WHO) reported that 
approximately three million cases of pesticide 
poisoning occur annually worldwide, of which 
220,000 cases are fatal (Shim et al., 2023). 
In response to these challenges, there is now a 
concerted effort to develop and adopt organic 
farming practices to remedy the damage and 
prevent further damage. Organic farming has 
become a vital objective of the European 
Commission, aiming for at least 25% of 
agricultural land to be dedicated to organic crops 
by 2030 (Barcanu et al., 2023). Practicing 
organic farming systems can be solutions to 

these problems, and their role will contribute to 
improving food security through survival (Sterie 
et al., 2023). 
The global harvested area of eggplant was 
estimated at 1.85 million hectares in 2019, with 
a production of nearly 33 million tons, where 
China, India, Indonesia, Egypt, Turkey, the 
Philippines and Iran are major producers with 
90% of the total global area (FAO, 2019; Nayak 
et al., 2021). The total vegetable area in 
Romania recorded 262.7 thousand acres in 2010, 
reaching 197.7 thousand hectares in 2021, 
showing a decrease of 24%. The average area 
under eggplants in Romania in the period 2010-
2021 was 9233.75 hectares, varying between 
8576 hectares (2020) and 10315 hectares 
(2010), presenting a negative growth rate (-
1.13%). In the case of areas under peppers, they 
varied between 17188 hectares (2020) and 
21005 hectares (2010), with a period average of 
18745.5 hectares (Sterie et al., 2023). The 
harvested area of eggplants in 2022 was 
estimated at 4140 ha, with a production of 
15594.2 kg/ha, and in 2021 it was 4940 ha and a 
production of 19404.9 kg/ha (FAOSTAT).  
There are many advantages to growing plants in 
high tunnels, but there are also disadvantages 
such as reduced ventilation which can lead to an 
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increase in temperature and relative humidity, 
leading to a favorable environment for the 
emergence and development of pests 
(Weintraub, 2006).  
Both eggplant and pepper crops are attacked by 
pests from the seedling stage to the mature plant 
stages (El Arnaouty et al., 2020). Pests that can 
reduce production through qualitative and 
quantitative depreciation are thrips, whiteflies, 
aphids, mites and caterpillars. Also, some of the 
insects listed can transmit viruses and bacteria 
(Shim et al., 2023). 
 
PESTS IN PEPPERS AND EGGPLANTS 
CROPS 
 
Thrips 
Thrips is one of the main pests of crops in 
protected areas, causing damage and production 
losses in many vegetable crops. They can cause 
direct damage due to feeding and oviposition, as 
well as indirect damage by transmitting plant 
viruses such as Tospoviruses (Rosenheim et al., 
1990; Visschers et al., 2023). It is a polyphagous 
insect that has the ability to quickly develop 
resistance to insecticides. The most harmful 
species are Frankliniella occidentalis, Trips 
tabaci, Thrips palmi and western flower thrips 
(WFT) (Lewis, 1997; Weintraub, 2006).  
Larvae and adults of thrips can be indetified on 
the leaves, the vegetative tops, flowers and fruit 
and suck the sap out of tissue. As a result of the 
attack, discoloring spots appear, which in time 
become silver or even brown (Hoza et al., 2016).  
Thrips like many other pests are becoming 
resistant to many insecticides, but attempts to 
control the virus they vector are unsuccessful 
because thrips can transmit the pathogen faster 
than they acquire a lethal dose of insecticide 
(Todd et al., 1996; Weintraub, 2006). 
 
Whiteflies 
Among the whiteflies the two species, the 
sweetpotato whitefly, Bemisia tabaci and the 
greenhouse whitefly, Trialeurodes 
vaporariorum cause most of the damage (Nauen 
et al., 2014; Perring et al., 2018). These 
whiteflies, using mouthparts modified for 
sucking, damage plants by removing sap, 
excreting honeydew, vectoring plant-limiting 
viruses (Perring et al., 2018) and can be found 
both in greenhouses and open field. Severe 

infestation of whitefly adults and progeny can 
cause seedling death or a reduction in the vigor 
and yield of plants (Kumar et al., 2019; 
Horowitz et al., 2020; Zayed et al., 2022). 
These pests can be found in crops like pepper, 
eggplant, cucumber, tomato, bean etc. (Șovărel 
et al., 2022). 
 
Mites 
The principal spider mites in horticulture crops 
is Tetranychus urticae known as the two-spotted 
spider mite. This mite has needle-like chelicerae 
which pierce plant cells, often feeding on 
chloroplasts on the undersurface of the leaf 
(Zhang, 2003; Weintraub, 2006). In Romania, 
the pest attacks crops of eggplant, peppers, 
cucumbers, beans, tomatoes etc. (Călin et al., 
2017). As a result of the attack, upper leaf 
surfaces develop whitish or yellowish stippling 
and produce silk webbing which covers the 
leaves (Weintraub, 2006). 
The broad mite, Polyphagotarsonemus latus, is 
an important  pest in tropical and subtropical 
regions which attacks young, growing plant 
parts (Weintraub et al., 2003). This mite is 0.1-
0.3 mm long, also known as the white mite, and 
is found in the apical portion of plants, 
especially in shoot structures (Venzon et al., 
2008). Beeing very small and difficult to detect, 
usually feeds on the lower leaf surface and 
causes leaf edges to become rigid and roll under, 
and causes distortion and discoloration of 
flowers and blistering of fruits (Weintraub, 
2006). Usually the damage begins in small 
clumps, but infestations can spread rapidly 
(Venzon et al., 2008). 
 
Aphids 
Among the aphids, the green peach aphid, 
Myzus persicae is widely distributed in 
temperate regions, beeing a polyphagous insect 
pest of protected vegetables (Wang et al., 2021), 
with more than 800 host plant species (Raeyat et 
al., 2021). Another problematic aphids are 
Macrosiphum euphorbiae, Aphis gossypii and 
Aulacorthum solani (Sanchez et al., 2011).  
The aphids form crowded colonies on the 
underside and upper side of the leaves, later 
dispersed on the flowers (Costache et al., 2023). 
The main problems caused by aphids are that 
they are vectors of viruses and produce a large 
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amount of honeydew that they leave on the 
plants (Sanchez et al., 2011). 
Aphid control is very important and can be 
achieved through preventive and curative 
methods: IPM, barrier crops integrating 
companion cropping and nitrogen application, 
agronomic, biological and botanical practices 
(Călin et al., 2020). 
 
Caterpillars 
The main insect species that cause damage on 
plants foliage and fruits are Helicoverpa 
armigera and Spodoptera exigua.  
H. armigera damages 68 plant families, more 
than 350 species of plants (Kuznetsov, 1999; 
Cunningham & Zalucki, 2014; Terlemezyan et 
al., 2024). The larvae cause the main problems, 
because its feeding with vegetative parts of the 
plants and with buds, inflorescences, fruits and 
pods (Suzana-Milan et al., 2022; Terlemezyan et 
al., 2024). 
S. exigua attacks the leaves and fruits, causing 
damages to over 185 species of plants belonging 
to 50 families (Terlemezyan et al., 2024). The 
caterpillars are usually found on the back of the 
leaves, where they feed, destroying the leaf 
tissues, leaving only the veins that maintain the 
leaf's shape (Terlemezyan et al., 2024). 
 
AGROPHYTOTECHNICAL METHODS 
 
The efficiency of control actions and the 
reduction of production losses caused by 
harmful insects in vegetable crops are 
conditioned by the application of a complex of 
agrophytotechnical measures (Costache et al., 
2023). The main agrophytotechnical measures 
are crop rotation, cultivation of resistant/tolerant 
hybrids and varieties, planting on soil mulched 
with foil (inhibits weed growth, maintains soil 
temperature and moisture, protects the soil from 
erosion caused by wind or water, leaching of 
fertilizers, especially on sandy soils, as well as 
protecting against infection and the 
development of soil-borne diseases) (Moursy et 
al., 2015), plant nutrition: seaweed-based 
biostimulators can be used successfully in the 
eggplant fertilization program (Constatin et al., 
2023) and peppers need a significant amount of 
nitrogen, which helps the plant grow 
(Constantin et al., 2024), crops irrigation, 
mechanized and manual plows, phytosanitary 

hygiene measures (periodic removal of affected 
organs and plants from the crop) etc. 
 
CHEMICAL CONTROL 
 
Pesticides are the main method for disease and 
pest management and the productivity of crops 
depends on their effective control (Jeyanthi & 
Kombairaju, 2005). Most chemical insecticides 
are very effective in controlling pests, however, 
few pesticides are safe for use and storage (Iosob 
et al., 2021). 
Over time, pests have developed resistance to 
pesticides due to their excessive use (some 
example of conventional insecticides: 
organophosphates, carbamates and synthetic 
pyretrhroids; Kodandaram et al., 2010). 
Pesticides with active substance thiamethoxam 
and acetamaprid were used to control whitefly 
(Kalaf & Dawood, 2020) in the past, this 
substances are banned now. The product Avaunt 
(indoxacarb) was used against whitefly nymphs, 
which reduced the pest population density from 
7.51 to 1.01 after 14 days of treatment (Patel et 
al., 2014).  
The active substance abamectine was used to 
control thrips, mites and leafminer flies and 
imidacloprid to control whitefly, thrips and 
aphids. Jodeh et al. (2016) noticed that the 
amount of imidacloprid and abamectine residues 
were very high even after the first day of 
treatment. Was demonstrate that  
photodegradation caused a decrease of the 
pesticide residues in the plant parts (Jodeh et al., 
2016). The products with these substances are 
also banned. 
In Romania, in this moment, the following 
substances are approved for pest control in 
pepper crops: hexythiazox, deltamethrin, 
acetamiprid, flonicamid, emamectin benzoate, 
and for eggplant crops: hexythiazox, 
chlorantraniliprole. 
Hexythiazox is an acaricide used for the control 
of many phytophagous mites. Glăvan et al. 
(1993) claim that the product based on 
hexythiazox in a concentration of 0.1% caused a 
mortality, in the mobile stages of the pest T. 
urticae, of 100% (12 days after treatments) in 
the Ișalnița area and of 93.44-97.07% in the 
Vidra area (Romania). They also found that the 
product's effectiveness on eggs is lower (67.70% 
- 12 days after treatment). 
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BIOLOGICAL CONTROL 
 
Excessive use of pesticides increases the cost of 
production, causes human health problems and 
environmental pollution (Jeyanthi and 
Kombairaju, 2005). Controlling pests in crops 
under high plastic tunnels by chemical 
pesticides has conducted to several problems 
such as development of resistance and raising 
environmental and health concerns (El Arnaouty 
et al., 2020). 
In order to reduce the amount of pesticides used, 
more and more studies are being carried out on 
the application of biological products based on 
plant extracts (such as citrus, cinnamon, mimosa 
tenuiflora and seaweed extract) or 
microorganisms (Bacillus thuringiensis) and on 
the release of parasitoids (Aphidius colemani) 
and predators (Macrolophus pygmaeus, 
Amblyseius swirskii, Chrysoperla carnea, 
Coccinella septempunctata etc.) to minimize 
risks to human health and the environment. 
Biological products will not completely 
eliminate pest problems, but they can reduce 
pest populations and damage to a reasonable 
level (below the economic threshold). Applying 
biological control generally requires more time 
than chemical control to bring a pest population 
to an acceptable level of control (El Arnaouty et 
al., 2020). Despite their beneficial effect on 
environmental quality, biopesticides generally 
have several limiting characteristics (rapid 
degradation in sunlight, air and humidity) that 
make them less accepted by large farming 
communities, being recognized and used mainly 
in organic agriculture in developed countries 
(Cenușă et al., 2016). 
Classes of insecticides have been marketed that 
are not persistent or bioaccumulative and have 
few effect on mammals, but can be very toxic to 
aquatic invertebrates. These are based on citrus, 
neem azadirachtin, garlic, chili pepper 
derivatives, and limonene from citrus peel 
(Sarwar & Salman, 2015). 
Neem oil is extracted from the neem seeds of 
Azadirachta indica, a tree native to India that 
grows in poor, degraded soils and semi-arid 
climates. The oil extracted from these seeds has 
repellent, antifendant and insecticidal properties 
(Siegwart et al., 2015). Neem extracts work 
against chewing and sucking insects such as 
lepidopterous caterpillars and beetle larvae (Xu 

et al., 2008). The active ingredient accumulates 
in the growing tips of the treated plants, usually 
reaching functional levels within 24 hours of 
foliar spraying (Xu et al., 2008). 
Bacillus thuringiensis is an aerobic bacterium, 
Gram-positive, of the bacilli family and is 
widely present in soil, water, air and plants in its 
vegetative form, beeing the most common and 
described bioinsecticide in the world (Raymond 
et al., 2010; Siegwart et al., 2015). 
Aphidius colemani is a parasitic wasp of aphids 
which laid eggs directly in the aphid body, hatch 
and consume the aphid. After that the body of 
aphids bloats and develops a hard shell. When 
the wasp reachs maturity cuts a circulat hole and 
escapes (Weintraub, 2006). The advantage of 
parasitoids is that they can develop in large 
numbers before aphid pests are observed and a 
continuous supply of parasitoids is ensured over 
a period of several weeks (Weintraub, 2006). 
Macrolophus pygmaeus is native to the 
Mediterranean region and often occurs in 
greenhouses ot tunnels, where pesticides have 
not been applied for a long time (Ramzi et al., 
2022). It feeds on with plant tissue and attacks 
pests like whiteflies, thrips, aphids, spider mites, 
leaf miners and Lepidoptera species including 
Tuta absoluta (Urbaneja et al., 2009; Zhang et 
al., 2022).  
Amblyseius swirskii is a mite used to control 
thrips in pepper, eggplant and cucumber crops 
grown in greenhouse. Some research showed 
that predator provided better control on the 
foliage of pepper plants, compared with the 
flowers (Călin et al., 2020). Another research 
made in Turkey showed that releasing 50 
adults/sqm of A. swirskii can control the thrips 
attack, even on the long term in pepper crops in 
heated and not heated tunnels (Kutuk et al., 
2011; Hoza et al., 2016). 
Chrysoperla carnea is a generalist predator that 
spontaneously appears in crops (Weintraub, 
2006). Have been recorded as an effective 
predator of aphids (Liu & Chen, 2001), coccids, 
mites and mealy bugs (Zaki & Gesraha, 2001; 
Sattar et al., 2011). 
Coccinellid predators are usually utilized for 
aphid control, since many species can reduce 
aphis populations in greenhouses (Skouras et al., 
2023). Coccinella septempunctata known as the 
seven-spotted lady beetle, is an important 
biological contron agent which can be found in 
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a wide rage of agricultural and/or natural 
habitats or crops all over the world (Singh et al. 
2004) and  can prey more than 20 aphid species, 
as well as species of Psylloidea and 
Tetranychidae (Skouras et al., 2023). Bratu 
(1998) states that the T. urticae attack 
superimposed on that of the M. persicae species, 
negatively influences the efficiency of the C. 
septempunctata predator, reducing it by up to 
14.9 - 52.0%. 
Another method to control is baculoviruses as 
insecticides, being ideal tools in IPM programs. 
About 60 baculovirus-based pesticides have 
been utilized to control diverse insect pest all 
over the world (Beas-Catena et al., 2014). Insect 
viruses are unable to infect mammals and 
humans, beeing very safe to handle. Because the 
most insect viruses are relatively specific the 
risk of non-target effects on beneficial insects is 
very low (Gupta & Dikshit, 2010) with no or 
negligible effects on non-target organisms 
(beneficial insects, vertebrates and plants) 
(Yaqoob et al., 2016; Gelaye & Negash, 2023). 
Most baculoviruses infect caterpillars, which are 
the immature form of moths and butterflies 
(Rodriguez et al., 2012; Gelaye & Negash, 
2023). 
 
CONCLUSIONS  
 
To minimize pesticide residues, which directly 
and indirectly affect the human population, 
fauna and the environment, farmers globally are 
adopting biological control, less harmful. 
Biological control of insect pests can be 
achieved by applying biological pesticides and 
releasing parasites and predators (Macrolophus 
pygmaeus, Amblyseius swirskii, Chrysoperla 
carnea, Coccinella septempunctata etc.) into 
crops. 
It is also important to apply a complex of 
agrophytotechnical measures to increase the 
efficiency of control measures and means 
(chemical or biological). 
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