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Abstract

An extensive survey was carried out during 2022-2023 for the collection and identification of
predator and parasitoid insects associated with tea plants in Guilan province, North of Iran.
A total of 17 species belonging to 16 genera and seven families were identified. Considering
the species spectrum, the order Coleoptera has been reported as the most prevalent insect
order with 14 species followed by Mantodea (with one species), Hymenoptera (with one
species) and Neuroptera (with one species). All identified species except Cryptolacmus
montrouzieri Mulsant appeared new to the tea gardens of Iran. An alphabetic list of the
identified insect species and collection information has been provided.
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1. Introduction

Tea plant, Camellia siensis (L) O. Kuntze 1s an evergreen plant that can live for 80-100
years (Zargari, 1990). As well as being used to make the oldest and most popular drink in the
world, the leaves of the tea plant have important uses in medicine and pharmacology. Tea
plantations are distributed in 58 countries of the world. However, today they are mainly grown
in Asia, Africa, South America, and around the Black and Caspian Seas, which is related to
specific climate and habitat requirements (Phong et al., 2016; Wolski et al, 2021). In China
(as an 1mportant producer of tea) biological control measures within the context of integrated
pest management (IPM), have been widely popularized to secure tea production and its
quality. Integrated pest management programs provide better control of arthropod pests on
tea with less chemical insecticide usage and minimal impact on the environment. More than
1100 species of natural enemies, including about 80 species of viruses, 40 species of fungi,
240 species of parasitoids and 600 species of predators, as well as several species of bacteria,
have been recorded in tea ecosystems in China (Ye et al., 2014).

Iran has 18,493 hectares of tea plantations (95% in Guilan province and 109% in
Mazandaran province). The annual production of dry tea in the country is 109,357 tons. Iran
1s the ninth producer of tea in the world (Ghader er al, 2019). Although some studies have
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been conducted for identification of pest insects and mites associated with tea plants in Iran,
there are very few studies on identifying beneficial insects (predator and parasitoid) in tea
gardens (Habibian, 1989; Taghavi er al., 1998; Abbasipour & Taghavi, 2007; Abbasipour et
al., 2007; Ramzi, 2017; Ramzi et al,, 2019; Hajizadeh et al, 2020; Saber Hamishegi et al,
2024). Only one predatory insect Cryptolacmus montrouzieri Mulsant has been reported
from tea gardens in Iran (Shojai, 1989). Although predatory and parasitoid insects are
important in biological control, the review of sources shows that no detailed studies have been
done for the identification of beneficial insects in tea gardens in Iran.

The purpose of this research is to identify beneficial insects in tea gardens in Guilan
province, northern Iran, the province where 95% of Iran's tea gardens are located. In this
article, a list of the 1dentified beneficial insects and their collection information has been
provided.

2. Materials and Methods

For collection and identification of predator and parasitoid insects associated with tea plants
in Lahyan City, Guilan province, sampling was done during 2022 - 2023. Insects were
collected using insect nets, light traps, pit traps, and direct observation. The insect samples
were transferred to the laboratory and examined under a stereomicroscope. Microscopic
slides were prepared from the small insects such as parasitic Hymenoptera. The small insects
were cleared by KOH 10% or Nesbitt’s fluid and mounted on microscopic slides using
Hoyer’s medium. Middle size insects such as bugs and ladybugs were mounted on cardboard
points. Large insects such as ground beetles, were pinned by insect needles.

The msects were identified using valid keys available in relevant books and scientific
articles (Gordon, 1985; Lindroth 1985, 1986; Brooks, 1994; Yamada and Hirowatari, 2003;
Hajizadeh er al., 2003; Sorokina, 2009; Kavallieratos ef al., 2013; Hackston, 2019; Allegro et
al., 2022). For final confirmation, some samples were sent to relevant specialists. All collected
msects are deposited in the collection of the Entomology laboratory in the Department of
Plant Protection, Faculty of Agricultural Sciences, University of Guilan, Rasht.

3. Results and Discussion

During this study, a total of 17 species, 16 genera and seven families were identified as
predatory and parasitoid insects associated with tea gardens in Guilan province, northern Iran.
An alphabetic list of the identified species and their collection information 1s provided. All
species except Cryptolaemus montrouzieri have been reported for the first ime from the tea
gardens of Iran.

Predator insects

Order: Coleoptera

Family: Carabidae

Brachinus crepitans (Linnaeus) (Figure 1)

Material examined: Ten specimens, Lahijan, 37°12'15"N 50°00'17"E; September 2, 2022;
collected 1n soil by pit traps.

Harpalus affinis (Schrank) (Figure 2)

Material examined: Seven specimens Lahijan, 37°12'15"N 50°00'17"E; August 27, 2022;
collected 1n soil by pit traps.

Harpalus griseus (Panzer) (Figure 3)

Material examined: Nine specimens, Lahijan, 37°12'15"N 50°00'17"E; August 27, 2022;
collected 1n soil by pit traps.

Poecilus leprdus (Leske) (Figure 4)
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Material examined: Six specimens, Lahijan, 37°12'15"N 50°00'17"E; September 17, 2022;
collected 1n soil by pit traps.

Prerostichus niger (Schaller) (Figure 5)
Material examined: Eight specimens, Bazkiagorab, 37°21'83.01"N 49°96'78.21"E,
September 3, 2022; collected in soil by pit traps.

Remark: The family Carabidae is one of the largest families among the beetles. This family 1s
generally a soil family; hence they are known as ground beetles (Hangay and Zborowski,
2010). The carabids (Coleoptera: Carabidae) are recognized as polyphagous predators and
important natural enemies of insect pests and play an important role in agricultural ecosystems
by hunting a wide range of pests, including aphids, butterfly larvae, beetle larvae, mites and
springtails. They have also been used effectively to control snails and slugs in the greenhouses
(Kromp, 1999). Brachinus crepitans, Harpalus affinis, Harpalus griseus and Pterostichus
niger, recorded from northern provinces (Guilan and Mazandaran) in Iran (Azadbakhsh and
Nozari, 2015; Ghahari et al., 2010; Salari, 2012).

Figures 1-5. 1. Brachinus crepitans (Linnaeus), 2. Harpalus affinis (Schrank), 3. Harpalus
griseus (Panzer), 4. Poecilus lepidus (Leske), 5. Pterostichus niger (Schaller). Scale bar 4.5
mm for 1, 5 mm for 2, 7 mm for 3, 4.5 mm for 4, 5 mm for 5.
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Family Coccinellidae

Adalia bipunctata (Linnaeus) (Figure 6)

Material examined: Twenty specimens, Amirkalayeh, 37°18'48.64'N 50°03'69.16"E,
September 28, 2022; collected from the aerial part of the plant by an insect net and direct
observation.

Chilocorus bipustulatus (Linnaeus) (Figure 7)

Material examined: Ten specimens, Ahandan, 37°17'51.94"N 49°98'59.87"E; August 3, 2022;
five specimens, Lahyjan, 37°12'15"N 50°0017"E; August 27, 2022; collected from the aerial
part of the plant by an insect net and direct observation.

Coccinella septempunctata (Linnaeus) (Figure 8)

Material examined: Thirty specimens, Lahijan, 37°12'15"N 50°00'17"E; October 27, 2022,
10 specimens, Lafmejan, 37°19'22.75"N 49°87'46.03"E; October 29, 2022; 12 Ahandan,
37°17'51.94"N 49°98'59.87"E; October 3, 2022; collected from the aerial part of the plant by
an insect net, direct observation and light trap.

Cryptolaecmus montrouzieri Mulsant (Figure 9)
Material examined: Six specimens, Ezbaram, 37°13'89.29'N 49°91'95.12'E; October 16,
2022; collected from the aerial part of the plant by an insect net and direct observation.

Exochomus nigromaculatus (Goeze) (Figure 10)
Material examined: Ten specimens, Lahijan, 37°12'15"N 50°00"17"E,; October 2, 2022; five
specimens, Sarcheshmeh, 37°14'65.17"N 50°08'19.47"E; October 16, 2022; four specimens
Ezbaram, 37°13'89.29'N 49°91'95.12"E; October 12, 2022; collected from the aerial part of
the plant by an insect net and direct observation.

Harmonia axyridis (Pallas) (Figure 11)

Material examined: Ten specimens, Sostan, 37°17'92.30'N 50°03'25.00"E; October 24, 2022;
20 specimens, Satlesar, 37°16'17.56"N 50°06'31.91"E; October 24, 2022; 10 specimens,
Lahjjan, 37°12'15"N 50°00"17"E; October 27, 2022; collected from the aerial part of the
plant by an insect net, direct observation and light traps.

Oenopia conglobata (Linnaeus) (Figure 12)
Material examined: Five specimens, Lahpan, 37°12'15"N 50°00'17"E; August 9, 2022;
collected from the aerial part of the plant by an insect net.

Remark: Coccinellidae 1s a family of Coleoptera with the largest number of species within the
superfamily Coccinelloidea that evolved from a mycophagous to a predatory diet (Glorgi et
al. 2009). Most species of this family are predators, feeding mainly on different groups of
msects such as aphids (Aphididae), soft scales (Coccidae), armoured scales (Diaspididae),
mealybugs  (Pseudococcidae), whiteflies (Aleyrodidae), psyllids (Psyllidae), thrips
(Thysanoptera), moth eggs (Lepidoptera) and other groups. Other favorite prey includes
spider mites (Arachnida: Acari: Tetranychidae), (Giorgl et al 2009; Hodek et al, 2012).
Although ladybugs are important natural enemies of harmful plant pests, no significant study
has been done regarding their identification and use in tea gardens in Iran. Only
Cryptolaecmus montrouzierr Mulsant has been reported from tea gardens in Iran (Shojai,
1989). The C. montrouzieri recorded as a natural enemy of Pulvinaria aurantr (Cockerell),
Pulvinaria floccifera (Westwood) and Nipaecoccus viridis (Newstead) in citrus gardens of Iran
(Moghaddam, 2017). P. aurantii and P. floccifera are also important pests of tea plants in Iran
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(Saber Hamishegi er al., 2024). It is expected that in the future, with more studies, beneficial
ladybugs will be used effectively in tea gardens of Iran to control insect and mite pests.
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Figures 6-12. 6. Adalia bipunctata, 7. Chilocorus bipustulatus, 8. Coccinella septempunctata,
9. Cryptolacmus montrouzieri, 10. Exochomus nigromaculatus, 11. Harmonia axyridis, 12.
Oenopia conglobata. Scale bar 2.4 mm for 6, 1.7 mm for 7, 2.9 mm for 8, 1 mm for 9, 1.5

mm for 10, 2.2 mm for 11, 2 mm for 12.
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Order: Diptera

Family Syrphidae
Paragus tibialis (Fallén) (Figure 13)
Material examined: Eight specimens, Ahandan, 37°17'18.04"N 49°98'84.72'E; October 1,

2022; collected from the aerial part of the plant by an insect net.

Remark: Most species of the family Syrphidae are diurnal and very active, the adults of many
species feed mainly on nectar and pollen, while the larvae show a huge spectrum of feeding
habits, and include phytophages, mycophages, saprophages and zoophages. In the most
predatory species, the larvae are insectivores, preying on aphids, thrips, and other plant-
sucking insects. Predatory syrphid fly species provide natural pest control, known as biological
control agents (Vockeroth and Thompson, 1987; Sommaggio, 1999; Price et al, 2019).
Paragus tibialis has been recorded from different parts of Iran (Dousti and Hayat, 2006;
Gilasian and Sorokina, 2011). This is the first record of this species from Guilan province
and 1n the tea gardens of Iran.

Order: Neuroptera

Family: Chrysopidae

Chrysoperia carnea (Stephens) (Figure 14)

Material examined: Ten specimens, Ahandan, 37°17'18.04'N 49°98'84.72'E; August 18,
2022; five specimens, Lahyjan, 37°12'15"N 50°00'17"E; April 24, 2028; collected from the
aerial part of the plant by an insect net.

Remark: Chrysopidae (green lacewings), is a large family of Neuroptera. The larvae of many
chrysopid species feed on insect and mite pests of crops or horticultural plantings, and for
this reason, they are important in biological control (Tauber er al, 2009). Chrysoperia
carnea 1s one popular species of lacewing used for the biological control of aphids and other
small insects. This species was recorded from different parts of Iran (Farahi er al., 2009). This
1s the first record of this species in the tea gardens of Iran.

Order: Hemiptera

Family Anthocoridae

Amphiareus obscuriceps (Poppius) (Figure 15)

Material examined: Ten specimens, Ezbaram, 37°13'89.29'N 49°91'95.12'E; September 27,
2022; collected by light trap.

Remark: The Family Anthocoridae mostly feed on other small soft-bodied arthropods.
Anthocorids are often predacious both as nymphs and adults. They are beneficial as
biological control agents. They can feed on plant material but mostly feed on other small soft-
bodied arthropods (Lattin, 1999; Horton, 2008). For example, Orius insidiosus is often
released in greenhouses against mites and thrips. Previously Amphiareus obscuriceps was
recorded from Guilan provinces in Iran, this species feeds on small arthropods, probably
mcluding psocids, thrips, etc. (Linnavuor: & Hosseini, 2000). This is the first record of this
species in the tea gardens of Iran.

Order: Mantodea

Family: Mantidae

Mantis religiosa (Linnaeus) (Figure 16)

Material examined: Ten specimens, Bazkiagorab, 37°21'83.01"N, 49°96'78.21"E; September
9, 2022; collected by insect net.
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Remark: Predatory insects of the family Mantidae play an important role in the population
control of noxious insect pests. They are actively feeding on a variety of other insects like
grasshoppers, moths, flies and aphids (Helmkampf ef al, 2007; Pashaie and Mirzaee, 2017;
Panhwar et al., 2020). Mantis religiosarecorded from different parts of Iran (Kolnegari, 2023).
This is the first record of this species in the tea gardens of Iran.

Parasitoid insects

Order: Hymenoptera

Family: Braconidae

Lysiphlebus fabarum (Marshall) (Figure 17)

Material examined: Twenty specimens, Ezbaram, 37°13'89.29'N 49°91'95.12"E; October 14,
2022; collected from waxed black citrus aphid (7oxoptera aurantii) on tea leaves and stem.

Remark: The family Braconidae constitutes one of the largest groups of Hymenoptera with a
large number of species worldwide (Yu et al, 2005). Most species of this family are
parasitoids, especially in the larval stages of insect pests in different orders, including
Coleoptera, Diptera, Hymenoptera and Lepidoptera (Farahani et al., 2016). Lysiphlebus
fabarumis the most abundant and dominant parasitoid of different species of aphids in Guilan
province (Rahimi Kaldeh er al,, 2012). This species was recorded from different parts of Iran
(Yaghobi, 1997). This is the first record of this species in the tea gardens of Iran.

16 17

Figures 13-15. 18. Paragus tibialis, 14. Chrysoperla carnea, 15. Amphiareus obscuriceps, 16.
Manus religiosa, 17. Lysiphlebus fabarum. Scale bar 5.5 mm for 13, 0.4 mm for 14, 4.3 mm
for 15, 0.2 mm for 16, 6 mm for 17.
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4. Conclusion

The biodiversity of natural enemies in the tea ecosystem has a significant role in the biological
control of tea pests. Hundreds of natural enemies have been recorded as parasitoids,
predators and pathogens in tea ecosystems all over the world (Hazarika er al., 2001, 2009; Ye
et al., 2014). Protection, maintenance, and enhancing the efficacy of the existing population
of natural enemies through the use of ecofriendly operations or modification of pesticide
practices constitute the main objective of conservation biological control in tea plantations
(Jonsson et al., 2008; Hazarika et al., 2009). During 2022-2023, a faunal study was conducted
for the identification of predator and parasitoid insects associated with tea plantations in
Guilan province, northern Iran. Totally 17 species were collected and identified. Lysiphlebus
fabarum (Marshall) is parasitoid and other species are predators. All the species of natural
enemies reported here except Cryptolacmus montrouzieri appeared to be new to the tea
gardens of Iran. Among the identified natural enemies, it seems that ladybugs of the family
Coccinellidae, ground beetles of the family Carabidae and the parasitoid wasp Lysiphlebus
fabarum of the family Braconidae are more common and have been identified as the
predominant species. In the future, it is necessary to study the biology and mass rearing
methods of these beneficial species and use them for control of harmful mites and insects in
the tea gardens of Iran.
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