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Introduction

Pomegranate carob moth with the scientific name Ectomyelois ceratoniae Zeller (Lep.: Pyralidae) is a key pest
of pomegranate and causes an economic damage to the quantity and quality of pomegranate fruits. According to the
reports, from 20 to 80% of the pomegranate fruits in the gardens and warehouses are attacked by the carob moth and
suffer damage (Fotouhi et al., 2021). Various methods have been recommended to control the pomegranate carob
moth (Shojaei & Esmaili, 1987), including chemical control, the use of light traps, fabric nets, flag removal,
repellent compounds such as processed kaolin at a 5% concentration applied every 20 days in four stages, the
collection and destruction of infected fruits on trees and garden floors, the use of resistant cultivars, and the
introduction of Trichogramma wasps. However, none of these methods have yet achieved a decisive reduction in the
pest population. Considering the importance of organic pomegranate production, the necessity of further studies on
non-chemical pest control methods, especially biological control using Trichogramma wasps, is emphasized
(Fotouhi et al., 2021). Field observations indicate that the release of Trichogramma wasps is effective through
various factors, including arthropods that prey on parasitized eggs on Trichocards. So far, only a handful of studies
have examined the effect of predators on the emergence rate of Trichogramma wasps on Trichocards during the
release stage. For example, Al Rouechdi, and VVoegele (1981) reported that after installing trichocards on plants due
to the phenomenon of predation, a considerable number of wasps were destroyed before hatching and emergence of
adult wasps. Also, Bento et al. (1998) and Bento (1999) announced the reduction of Trichogramma wasps (T.
cacoeciae) efficiency due to the activity of predators. According to Gomes et al. (1998), ants are one of the
important predators of parasitized eggs of cereal willow and thus reduce the efficiency of biological control. Suh et
al. (2000) also announced the low efficiency of Trichogramma species (T. exiguum) in controlling cotton pests due
to the activity of ants on parasitized eggs during the release of Trichogramma. Perira et al. (2004) evaluated the
destructive effects of predators on the Trichogramma wasps (T. cacoeciae) biocontrol agent of olive willow in
Portugal and reported that more than 99% of the predators of released parasite eggs are ants. Kerguntiol et al. (2013)
in a research in Uruguay on reducing the destructive effect of predators on the emergence rate of Trichogramma
wasps from Trichocards, considered two species of ants responsible for the destruction of parasitized eggs and with
changes in the packaging of release units to somewhat reduced the effect of ants.
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Despite the destructive role of predators in release stage of Trichoramma wasps for controlling plant pests, so
far, no research has been done in Iran on the identification of the predators of parasitized eggs on trichocards and
the extent of their influence during the release stage of Trichogramma wasps for the biological control of carob
moth (Ectomyelois ceratoniae Zeller). The present research aims to identify different groups of predators of
parasitized eggs and estimate the effect of predators on the loss rate of Trichogramma wasps during the release
phase in pomegranate orchards.

Materials and Methods

A research was conducted in a pomegranate orchard with an area of two hectares located in the village of
Hoz Sarkh, in the central district of Torbat-e- Heydarieh, in Razavi Khorasan province of Iran, in 2019. This
research was conducted in the form of a factorial two-factor experiment, each factor at two levels in a completely
randomized basis with 5 replications.

Results and Discution

In this study, a total of six species of ants namely Pheidole pallidula (Nylander, 1849), Crematogaster
subdentata Mayr, 1877, Tapinoma erraticum (Latreille, 1798), Lepisiota frauenfeldi (Mayr, 1855), and
Camponotus sanctus Forel, 1904 from three subfamilies of family Formicidae including Formicinae,
Dolichoderinae, Myrmicinae, one species of Dermaptera (Forficula auricularia L.), a species of Hemiptera
(Geocoris sp.) as well as a few specimens of a spider were collected and identified from the surveyed
trichocards. Also, the results of this study showed that ants and other predators destroy a significant number of
the parasitized eggs on trichocards and this cause a significant decrease in the efficiency of this egg parasitoid.
The mortality rate of aprasitized eggs on trichocards embedded with grease was significantly lower than those
tichocards without grease. Furthemore, the height of the installation of trichocards also showed a significant
effect on the loss rate of Trichogramma wasps. So that at high height in both the grease and non-grease
treatments at different times, the loss rate of Trichogramma wasps was lower.

Conclusion

In conclusion, according to the results of this research, in order to protect the trichocards from ants' attacks
and reduce the damage caused by them, it is necessary to pay attention to the release plan of Trichogramma
wasps in such a way that the maximum number of wasps emerge in less than 24 hours of the initial installation of
the trichocards. Moreover, trichocards should be installed at higher height (150 centimetrs above the ground
level) by using a wire coated with a sticky substance such as grease.
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Table 1- Species composition and abundance of active predators found on trichocards installed in the study orchard of
pomegranate in Torbat-e-Heydarieh in 2020

Slgly ke pU (031535 [ aiual ) 5,805 3,
Abundance (%) Scientific name Predator (Order/family) No
384 Pheidole pallidula (Nylander, 1849) obslae Ju (Formicidae) 1
23.2 Crematogaster subdentata (Mayr, 1877) obslae Ju (Formicidae) 2
16.5 Tapinoma erraticum (Latreille, 1798) oblae L (Formicidae) 3
5 Tapinoma karavaievi (Emery, 1925) oblae L (Formicidae) 4
42 Lepisiota frauenfeldi (Mayr, 1855) obslae Ju (Formicidae) 5
3.7 Camponotus sanctus (Forel, 1904) oblae L (Formicidae) 6
1.7 Forficula auricularia L. S35 555 (Forficulidae) 7
3 Geocoris sp. b lade pobs > (Geocoridae) 8
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Table 2- Summary of ANOVA results of the effects of accessibility of ants and the height of installation on egg losses in a
pomegranate orchard, Torbat-e-Heidarieh 2020

EW,l # o phud ew,l o pawd R
Accessibility = Height Height Accessibility Source of vagidtion
G yd o
Access time
F 41 = 18.06 *** F =1 =113.29 *** Fa=1 =771.04 24 h
F g=1 = 131.09 *** F g1 = 33.11%** F116 = 205.09 s 48 h

***p<0.0001
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Figure 1- Effect of access and lack of access of ants to trichocards on the loss of parasitized eggs at different times of access of
ants in a pomegranate orchard in Hoz-e- Sorkh Village, central district of Torbat-e-Heidarieh in 2020.

b e Ladzjge (o piaod pie layly B 9 YU i) jles
Slacag )3 35y ol 29 oo oamlie ¥ S5 3 oS 6 gbailen
lmpss il jinls e ble 3l el b s3lla, (se
Ol 3 il pgd cag 3 L) LS55 5 (59, 04d il
oS Syl g el wlalls g0l (59 51 (8L Vleis] cadllas
sl 039 OIS, 5 caad pgd g b (lojos Lo yg0
wrgasy S5 pwyiws (U e Il ol adlllas
S oSS 5 S LS |y S35 4 by
ol 299 & bo Slilho gl ol oL |y LS55 95 Lawgs
SlopsS jl (e JoB ao)d 1a)S IS5 b g ladz g0 a5 0l
255 ) Lo, LS50 5 (g9, LS55 5 59835 bawgs 0ad ol
o S S bl 5 e 2015 el ol 35
9y 55N (i 13815 Ay, Kgbi e 55 ASghilk
a2y 5l gl cddS L L lo plass o Lo )56, 5
ded Lo LS 9Su 5 > Sl Glise b B oI55S 5
09 SO0 5 5l jieS (6l Hme Sy )5 L 0l
AU 5 OS50 5 cemi glis) bole adllao ] )3 392 S
4SS gkar 2> (U5 Ll )S9S0 5 slaygj il (liee 53 ()l sine

£Li5) Jole g > gyt Jole b 51 alef] cal
LAl 51 el bl cugs 95 a3 (Y Jgis) 398 lass o
byl b 50 dac)lS e 5 coal | s (el FA 5 YY) bpss
sl b gl 53 baess Gl dac 595G 5 4 Wad 50 (o i
oo gl 50 bess lal wyiwd pae Lol o oS s 3 04
D92 e

Slias slaca 93 ju oumd c )l slraad Gl
$ollay
S5y = Leazee ()5, 100 clay Lol 56550 5 5505 il )
gle 2 )Ll olSelS oS ale LS 686 5 905 (silulay cug b
2 A Cop G5 e S )3 Ew o Sliwg) e
be,555 5 g9y sz il (1SSle &S oy lis VAR Jle
3l o ytand 5 ol i) Lyl > 555 (gl yg0 Lawgs
UL 2 Ll S9%05 5555 il Cug b (b 53 adz e
allae sl (Y JS8) 39 Linjlags ol 1 sty aalllae 30
Lo 5S35 2 Wz yge 6,5 )88 ey 535 AL (oS



VFeY 5l ) oylods YA uls (559l @bus g pale) oIyl (LS chblis sy gdgfy 4 pid A

Olindey SH g 1S il liies K00 gl b azdly ol 25y S
)b calks (Geetha & Balakrishnan, 2011)

5 oS & el OSeS 5 sl ) S 53,0 5 YL glis)l
Lol 56555 (slaygu; lal liae wdlisee (lavcylo ) ()5 (g

400 -
= 1 T
2 350 - L
E - .
3 300 - . T 1
. !
&n i 250 - T T
i 200 - = 1 ——— High-grease
5 3 ] T
G 3 150 1 High-open
m 2 T T
g 2 1 I 3 i L
3 100 - & T ¥ | i ow-grease
g s0 = ol == low-open
k-] | W
0
1 2 3 4 5 6
Release time
$ilwley Cagd

Sy 53 LS9 ye; il s (sCagi )3 L )68y )5 cual j pu Caslo TE O, 950 5 (59, sesd G X, Y JSWo

WA Jlo p3 4 pae Cu i (65550 G5 13 Epw (29> SLwg) )3 ,Ul EL
Figure 2- Trend of egg losses on trichocards after 24 hours of installation in different times of Trichogramma wasps release in
a pomegranate orchard located in Hoze Sorkh village, Central district of Torbat-e-Heidarieh in 2020
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