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Fig 1. Encarsia strenua: parasitoid larva (A) and parasitoid pupa inside the whitefly puparium (B); the adult

wasp (C).

i S5 S Sl IS 55 5 ol Sl i &S s skiles
5 JAS DUl s s ST Comer St SalS
(Manzari & Farrokhi,  sled,& b by, Jlsl
sl Ll s s S0 uemes 5 2017; 2019)
Aibs (AY Sle 55 Ssb il Jle ol )
OLjen 5 danb Ol oty 3T Comaz 22l 525 (3L
2> dde OLLuy SIS Ol S (b Oleds
55 S8 s sae O 5K, 5y Al s,

D3 V/RY S WAV/E/TY 53 sde VIYF 4 \WAS/V/YY s

Eretmocerus sp. nr .5 sz 51,4 55— K&
O o)s 093 Hss) b ,mas —A trialeurodis
Aleuroclava «o 5 Sdbdinn (o i) plex

. e85 2> —B jasmini sensu lato

Fig 2. Eretmocerus sp. nr trialeurodis:
parasitoid larva inside the whitefly
puparium (A) and the adult wasp (B).
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sensu lato parasitized by Eretmocerus sp. nr

trialeurodis (right) and Encarsia strenua (left).
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Fig. 4. The average number of insects trapped on the yellow sticky traps of mulberry trees in the pilot areas of
Tehran (2017-2019) (number of mulberry whiteflies, Aleuroclava jasmini sensu lato, per 4 cm2 and total
number of natural enemies recorded on both sides of the sticky card).
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Fig. 5. The population fluctuations of immature stages (2017), healthy and parasitized pupae of Aleuroclava
jasmini sensu lato (Hem., Aleyrodidae on mulberry trees in total municipal areas of Tehran (2018-2019).
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Fig. 6. The population fluctuations of immature stages (2017), healthy and parasitized pupae of Aleuroclava
jasmini sensu lato (Hem., Aleyrodidae on olive trees in total municipal areas of Tehran (2018-2019).
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Table 1. The parasitism percentage of Aleuroclava jasmine sensu lato, in mulberry leaf (n=400), in different
municipal zones of Tehran (2017-2020).

Year
Tehran areas
2017* 2018 2019 2020
North area Number of non—parasitized pupa 2.38 0.29 0.13 0.043
. Number of parasitized pupa 0 0.09 0.086 0.013
(Zone No.: 1, 2, 3)
e Percentage of parasitized pupa - 23.75% 39.3% 23.53%
East area Number of non—parasitized pupa 6.72 0.39 0.165 0
(Zone No.: Number of parasitized pupa 0 0.467 0.155 0
4,8,13,14) Percentage of parasitized pupa _ 54.62% 48.44% _
Central area Number of non—parasitized pupa 451 0.14 0.078 0.085
(Zone No.: 6,7, 10, Number of parasitized pupa 0 0.21 0.27 0.114
11, 12) Percentage of parasitized pupa - 60.31% 77.47% 57.3%
West area Number of non—parasitized pupa 1.71 0.58 0.055 0.167
(Zone No.: Number of parasitized pupa 0 0.294 0.155 0.23
5,9,21,22) Percentage of parasitized pupa - 33.62% 73.81% 58.18%
South area Number of non—parasitized pupa 7.52 0.07 0.08 0.06
(Zone No.: 15, 186, Number of parasitized pupa 0 0.25 0.31 0.17
17,18, 19, 20) Percentage of parasitized pupa - 78.36% 79.89% 73.19%
Number of non—parasitized pupa 3.96 0.271 0.06 0.06
Total areas Number of parasitized pupa 0 0.227 0.16 0.092
Percentage of parasitized pupa - 45.65% 71.16% 60.86%

* Parasitism rate in 8 cm? of the mulberry leaf in pilot areas (2017)

Calizes bl Ha (N=Y2 ) O g éfﬁ ,» 5> Aleuroclava jasmini sensu lato ¢SObdiw o pis ‘w::i,'\,l,? Curs—Y Jgd
YAF—IYA]) O g5 el

Table 2. The parasitism percentage of Aleuroclava jasmine sensu lato, in olive leaf (n=200), in different
municipal zones of Tehran (2017-2020).

Year
Tehran areas
2017* 2018 2019 2020
North area Number of non—parasitized pupa 0.85 0.043 0.1 0
(Zone No.: 1, 2, 3) Number of parasit?z_ed pupa 0 0.036 0.012 0
Percentage of parasitized pupa - 22.92% 10.98% -
East area Number of non—parasitized pupa 1.48 0 0 0
(Zone No.: Number of parasitized pupa 0 0.005 0 0
4,8, 13, 14) Percentage of parasitized pupa - 0 - -
Central area Number of non—parasitized pupa 0.78 0.065 0.2 0
(Zone No.: 6, 7, 10, Number of parasitized pupa 0 0.06 0.17 0
11, 12) Percentage of parasitized pupa - 47.36% 45.95% -
West area Number of non—parasitized pupa 1.2 0.022 0.025 0
(Zone No.: Number of parasitized pupa 0 0.021 0.018 0
5,9,21,22) Percentage of parasitized pupa - 48.3% 41.38% -
South area Number of non—parasitized pupa 2.2 0.009 0.0033 0
(Zone No.: 15, 186, Number of parasitized pupa 0 0.0017 0.0022 0
17,18, 19, 20) Percentage of parasitized pupa - 15.38% 39.39% -
Total Number of non—parasitized pupa 1.0 0.025 0.045 0
Otal areas Number of parasitized pupa 0 0.016 0.04 0
Percentage of parasitized pupa - 38.96% 45.4% -

* Parasitism rate of the olive leaf in pilot areas in 2017
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Abstract

In the summer of 2014, the outbreak of Aleuroclava jasmini sensu lato (Hem., Aleyrodidae) on white mulberry
trees in the urban green spaces of Tehran caused a disturbance for the citizens in the parks and streets. By
formation of the monitoring and surveillance network, while providing non—chemical strategies for mulberry
whitefly management, the natural enemies of this pest were identified. Later, the trend of changes in the host and
its parasitoid populations was determined during 2017-2019. Among the 19 species of natural enemies of the
mulberry whitefly collected from different orders and families of insects and mites, two species of parasitoid
were identified as Encarsia strenua (Silvestri) and Eretmocerus sp. nr trialeurodis Hayat (Hym., Aphelinidae).
The study of immature stages and adult whitefly population and monitoring the exact time and place of presence
and activity of parasitoids of the pest, showed that during the last five years, the population of mulberry whitefly
has been inhibited by forming a natural balance and 71.16 and 45.4% parasitism on mulberry and olive trees,
respectively. Meanwhile, olive trees play an important role in maintaining the parasitoid population of this
whitefly in autumn and winter. Therefore, in urban green space ecosystems, the avoidance of using chemical
pesticides is highly emphasized for the preservation and sustainability of predators and parasitoids.

Keywords: whitefly population management, parasitoid wasps, population fluctuations, biological control, urban
green spaces
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