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Ospheranteria coerulescens Redth aul;, I s-al s>
T. cacoeciae « ,? «(Coleoptera: Cerambycidae)

s S imes toom oS Slap 53, 5 Marchal
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Dl asle (,; slaess 5, 5l Pintureau & Veegelé
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Table 1. Trichogramma species identified in Iran, host, researchers and year

Species

Reference

Spectrobates ceratoniae

Moezipour et al., 2008

Chilo supressalis, Cydia pomonella

T. brassicae Bezdenko

Ostrinia nubilalis, Helicoverpa

Afshari et al., 2014

armigera Spectrobates ceratoniae

Tuta absoluta
Tuta absoluta

T. evanescens Westwood

Spectrobates ceratoniae and Cydia
pomonella

T. embryophagum Hart
T. cacoeciae Marchal
T. pintoi Vaegele
T. cordubensis Vargas & Cabello
T. maidis Pintureau & Voegele
T. rhenana Imhoff
T. semblidis Aurivillius

Ospheranteria coerulescens
Cydia pomonella
Operophtera brumata
Chilo supressalis
Chilo supressalis
Naranga aenescen
Sepedon sphegea

Potting et al., 2013
Sayed et al., 2012

Ebrahimi et al., 1998

Ebrahimi et al., 1998
Ebrahimi et al., 1998
Alizadeh and Ebrahimi, 2004
Ebrahimi et al., 1998
Ebrahimi et al., 1998
Ebrahimi et al., 1998
Ebrahimi et al., 1998
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E jasli 4l 2 10BC o5 J 28 SGler Olojl
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Table 2. Assessing of persistency and grouping of pesticides on natural enemies

Mortality Persistance

Category Group

<30% A, Short lived
30%-79% B, Slightly persistent
80%—99% C, Moderately persistent
99% D, Persistent

Harmless |
slightly harmful I
Moderatelyharmful I
Harmful v
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o5 B Sl gl S e ain
Y s Jele bl e ST WSS S
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3 Sdes s el Eel Sulg 53 S LosT e L
(Costa ; Sidi etal., 2013 W45 o Ll 5 S5 5 sla 555
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}\;ﬂ-"‘ﬁu\—i‘&lﬁ)’)‘f“ﬁ“)l{:wyw‘ﬂ}&’_{f}a;

b o e ples b L ol DI al S
Sgo Obse S I G b Sl L 5 SIS S 5 L
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4> Andrallus spinidens (Hemiptera: Pentatomidae)
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5 3 B A8 ke o3 )8 pl gl s B el
ol rmer sh o wo g AS o Sl G S
03 sl (gl Jif@T "y .U:; ol bl Olaase
2ok &S (sl Canlie DBT 2l Sy e glaaals
DS S o JEST g a1y ST e S
(Yousefi L&l awdls b Oluds glp 1) Coew
95 2 ¢l p Cuw sl &S L5 Porshokouh et al., 2018)
5 o b 0sibs Wl S S By Y e
55 e b S Uy 3

b oolnss 5 oL sl 2T e 5> 3L
O sl g g Voo s VO @0 (YO0 glaclale
oz 2550 T. brassicae ps5 WU sl e 5 5
S wsls Ol G ol Sl el mls 23S
S e s S LSl iS ke
3 .(Mollanorouzi et al., 2018) 5 8 sl K555
T 5o o) Glaminl p &S Ui asie adlas ¢

o diS Aoys Caww Sble L 45T brassicae

Bacillus  Schlaffsucht (Bacillales: Bacillaceae)
3 S 155U v (ks g edd Lles thuringiensis

Iy LS sl Gy b &S ,5 (Vaez et al., 2020)
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Table 3. Number of articles published and abundance of pesticides studied during 2011-2020 on different
species of Trichogramma in Iran

Species Number Abundance of pesticides References
of
articles
. Emamectin benzoate (4)— Diazinon (5)— Saber et al., 2019 Sohrabi & Amini, 2015—
T. brassicae 37 Flubendiamid (3)— Bt (2)— Abamectin (1)— Mahdavi et al., 2015— Ghazzagh, 2016—
Acetamiprid (1)- Chlorpyrifos (3)— Ghorbani et al., 2016- Shirazi et al., 2018—
Fenitrothion (1)— Methoxyphenoside (1)— Ashtari et al., 2020a— Ashtari, 2022a—
Propargite (1) lufenuron (2)— Indoxacarb Mozaffari et al., 2012— Ghazzagh, 2016—
(4)- Fipronil (2)- Thiodicarb (2)— Ghorbani et al., 2016 Parsaeyan et al., 2018—
Hexaflumuron (2)-Spinosad (1)— Neem (1)— Ashtari et al., 2020b— Mozaffari et al., 2012—
Imidacloprid (4)— Chlorantraniliprole (2)— Afshari et al, 2014— Afshari et al., 2018—
Tetraniliprole (1)- Thiocyclam (1)— Parsaeyan et al., 2018— Ashtari et al., 2020b—
Marjoram (1)— Basil (1)— mint (1)- Valerian Shafaghi et al., 2023 Parsaeyan et al., 2017—
(1)- Anghose (1)- Mancozeb (2)- Ashtari et al., 2018b— Ashtari et al., 2019-
Propiconazole (1)- Carbendazim (1)— Ashtari et al., 2020b— Jafari et al., 2013— Saber
Chlorthalonyl (1)- Benomyl (1)- Haloxyfop et al., 2020- Ashtari, 2018— Ashtari et al.,
etothyl (1)- Tricyclazole (1)- Edifenphos 2018a— Ashtari, 2022b— Nekunam et al., 2020-
(1)- Butachlor (1)— oxadiargy! (1)— Vaez et al., 2020— Nozad—Bonab et al., 2020—
chlorantraniliprole (1) Jafari et al., 2021 Rafiqi et al., 2016—
Jafarinodooshan et al., 2012— Khorrami et al.,
2019- Alimirzanejad et al., 2012—
T evanescens 4 Emamectin benzoate (1)- Flubendiamid (1)~  Tabebordbar et al., 2020— Ashtari et al., 2020a—
: Bt (1) Abamectin (1)— Acetamiprid (1)— Ashtari, 2022a— Ashtari et al., 2019— Ashtari et
Spinosad (1)- Indoxacarb (1)— Imidacloprid al., 2020b- Ashtari, 2018— Ashtari et al.,
(1)- Thiocyclam (1)-Tetraniliprole (1) 2018a— Ashtari, 2022b— Alsaedi et al., 2017
Chlorantraniliprole (2)— lufenuron (1)—
Alsaedi et al., 2017
T 1 Bt (1)
embryophagum
- Emamectin benzoate (2 Parsaeyan et al., 2018— Parsaeyan et al., 2017—
T. chilonis 3 @ y Bhargavi, 2017)i
T cacoeciae 1 Imidacloprid (1)- Phenoxypyrazol (1) Saber, 2011
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Abstract

The egg parasitoid Trichogramma spp is biological control agents of a wide range of agricultural and forests
pests. At least 12 species of Trichogramma are commercially used in biological control programs in different
countries of the world. These wasps can be reared on secondary hosts more quickly and easily than other
biological control agents. So far, 11 species of Trichogramma have been identified from different parts of Iran
and some species have reached mass rearing in the country. During the last few decades, different species of
Trichogramma have been used in biological control of many pests including carob moth in pomegranate, rice
stem borer, codling moth, European corn stem borer and cotton bollworm in different parts of Iran. Chemical
control is currently the most important tool in agricultural pest management, the use of hazardous chemical
compounds has caused environmental pollution, secondary pest outbreaks, emergence of resistance, threats to
human health and adverse effects on non-target organisms. Most conventional pesticides used to control pests
are broad—spectrum compounds that kill natural enemy populations similar to the pests. Numerous studies have
shown that pesticides used to control pests have many side effects on natural enemies, including changes in
growth, development rate, and sex ratio. To evaluate the side effects of pesticides on various biological agents,
some standards have been developed by the IOBC. The results of which, in addition to international acceptance,
can provide valuable recommendations for use in IPM programs and help to find selected compounds compatible
with biological control agents and reduces the use of pesticides. The present article is a review of studies on the
side effects of pesticides on different species of Trichogramma wasps in Iran, which is being conducted for the
first time and hoped to pave the way for the development of integrated pest control in the country.
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