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Clitostethus arcuatus <Chilocorus bipustulatus (L.)
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(Neur., s os3b  chlorizans  (Panzer)
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b b eSS 5 Dl (s p osDe OT iS4
& aae Frr Jilis LSS wia 55 a adlate b o 3
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E. lutea (Masi) (slab « Encarsia . | Ksaf
Olgea E. perflava Hayat 5 E. nipponica Silvestri
(Evans, Gleds  b,ae ¢Sbdw opl gl g l,L
2007, 2008)

6y 555 o wseSs logas E.ostrenua 55 od
Ll 5 (Pronotum) o5 &ty Sl Coand L a
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3 sl slady 22y o 53 5 ABl e B 5 Slo s S
O R PSS RC SRR TR N I P I PR
T P R L LI ST RC CE NP
93 5 303 Sl 5) 1=V osle ¢SE LS Jge j3)
o> (duda e Sy ods (S ea b olesl
gy el (0=0—0) Glumy b a5 (s
bk 65 Gl by o Op Shtde gl pis
opid g1y 4 500 JSb glese 5 Olid (il ads
3 easls &Gy slosgd gy L Jolm 03 & 555
f gy B b 93 53 88 (S S Dlabab 555 n 0> 05
Slogd & Jloze misb &5 4 eSlidn 0 s 45104
SR RSISYSSRTTEY B PR PR FEPL R S
JS8) ook s 5,Y O e ks 4 05 s |
0555 o oyt s S (glo pls 1y g sl ()
o pid Olid MalS wtnsy Olbse O 1 OT zs 5 s
SLE 5 69, DY 58 ol e 4 (O e) &5 Sk
L gy) b AB o> 535 0 ndd wwy K lo s
A\ Jﬁ.: 23 e S

Eretmocerus sp. nr trialeurodis Hayat (Hym.: —¥

Aphelinidae)
Eretmocerus &5 .3 odiis;sTaer (sladsal

Sl S obwT 31 Ll Az trialeurodis Hayat
Cros b bage 5 S @805 mlbisn,
(ol oks alyl (V44A) Hayat Lu g oS4 8
Oldlls Ll olold Coabd L o)l folS Sl

5 ol bl J 53 68 nl G glulis 61y AeSS

Oy Shdin g3, Eretmocerus w5l K
Al 5l a5 gae Sl mal As edalis
BT opl 0585 @l U oS s g ol blsl 5 s e
Ao . Z8L Sl penal 55 (p s OLse) 0525 Ob55 535
ST Kibe 53 LT (715 0350 ol s 4 YAV JLu b
5 el B e 5L Aoy S sen (bl Sy
68 Wbl Hsss 85 55 ool Slslp s 55T,
235 eisn Sl sladle (b lsh oo (B 5
5 WY ladle 53 g Sslite Ol g Calibee bl
85 Glilp S Lsba 0m; Okt sy YA
3 2w sle blsl 5 Ok &Il s Encarsia strenua
&3y > Eretmocerus sp. nr trialeurodis 4;;
E. 45 1ol Yaeme bl i 3 58 O Obs s
b 5 Okl Jozb )3 guyb 4 Ll .dd odalis strenua
> Eretmocerus sp. nr trialeurodis ssj ¢l Lewlyl
a3 el sl Sl Il 48 Olgea gble i
V51800 ) el Gble (5 53 S Sl s
Encarsia 455 A ol )3T glag,ls p 4 gas op 5T o
Sy 6 ke o Slal 5 lls strenua
9 Wl Ll sl wlaci) b S 2
fSgR Hok sge) 4gS 90 TS
Encarsia strenua (Silvestri) (Hym.: Aphelinidae) —\

Manzari et al. (2019) Low 5 Lo sl gl 45 ol
ol 8 de §,8 & Cl S5 0L s g8 ol
Encarsia sp. nr el Cow ¢ 3 4 gl ‘SUTC“? oo S
Jdsa) ws a5 slulis protransvena Viggiani
0T b lan Ll (65 55 ool eslo 3131 (VL Lt
Encarsia strenua ools ob L Conbd L 5 gladised
() Gl ) W pluls

A Sbbie Wil Gloss; b bl s
S shl ess 458 aw bl he (Ol s jasmini
Encarsia alemansoori slapl 4 Aphelinidae 5! >
Encarsia hamata Haung & (Rasekh & Polaszek
31 Eretmocerus sp. nr delhiensis Mani 5 Polaszek

Rasekh & Polaszek, 2010; ) Wlots i, 8 e b Ol
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(¥ 5 Y Gl JS8) 558 e b e trialeurodis Hayat
axy Eretmocerus > sla,ss) 5o S )sba
Jse ) sugsy esle 513l o S (gduslgr bl
Gy 4 Cewd oty b olgsl W 1Y) S L
2 5 (Sl Judy g Jedd SSlpa piler 5 g
Al 5 ediiS Slew lEl L) lban sl s
JSK8 4 S 0lsl 5 g glapll zbls Jse 5 AL s
&S Col (A oo B4y Jo,5 (lgd o0dis ol S b shast
oliS plaze g ol iy &S Olge 4 Olg e OT

E o assmibl oss) -V S
s,¥ —A ncarsia strenua

Rl o om0 (05
O Sbde (o ua8)
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o i O35 5550 i —B dato
P 6 —C o5 STt

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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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 fj, ,» 3 Aleuroclava jasmini sensu 1ato ¢SIbdduw o s Mj\,g Curs—Y Jgd
(YAP—VY4R) O, 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




