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Survey on the effects of some pesticides on Armoured
scale (Chrysomphalus dictyospermi) and the heather
ladybird (Chilocorus bipustulatus)
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Abstract

Chrysomphalus dictyospermi (Morgan, 1889) (Hem.: Diaspididae) is one of the most important citrus
pests. Since weather conditions in the north of Iran are suitable for this pest, it infects the entire regions in
a short period. Various pesticides are widely used to control this pest. These toxins have an adverse effect
on human health, ecosystem and reduce the population of natural enemies of pests. The present study
aimed to evaluate the effect of Thiamthoxam (Actamia 24% SC) at 0.5, 0.75, Spirotetramat (Movento
100% SC) at 1 per 1000, and Chlorpyrifos (Dorsban 48% SC) at 2 per thousand pesticides on different
developmental stages of C. dictyospermi and its biological control agent Chilocorus bipustulatus
(Linnaeus, 1758) (Col.: Coccinellidae) in Gilan and Golestan, Iran. In this research, a new formulation of
thiamethoxam pesticide named Actamia was used. The results showed that in both provinces, the highest
efficiency is related to Actamia and Spirotetramat insecticides with a dose of 1 per 1000 after 14 days.
Moreover, the studies showed that these compounds have the most negative effects on C. bipustulatus,

and the most important natural enemy of this pest.

Key word: Chrysomphalous dictyospermi, Chemical pesticide, Chilocorus bipustulatus, Biosafety

0> gl 5 bl ol 3l epl saisd 1S 55l
52 s s bl LS Jled gladlinl L plan
3ol JaS sl o coll 608 4 ST WSS (5o,
L placd oiole ahle ssde eslinal plend glaiscsl
Jafari, ) 35,5 o 2 0FYe was o Jld SlL 5 S e bl
glal 5l eslinal b L aJlS 5 OlS e age LT J 2 L2005
sy e £ dile SLLS 5 ojhad oy S (gla iSe i
o e w5 (Elizabeth and Grafton-Cardwell, 2006)
slwl b 5l St 5 O (g5,5lES OV pame s Lo iSil
RSOl e 0l gl ssn s OS> e
Sl e g A e S e emes LS s
Lpd Jame Cams gl Sol sl 5 BT s sl
Yeo¥ G Y44 Jle lawl L(Ajiboye et al, 2022)
o LIS s e DLl 28 gl s sl iS00
Slo gl (oSl Jols DS 5 opl S Lk
5 RSl pPae (ASsnsm AR
Col dos Ve B b iSe b ol 3,08 g Ll el
ailes O 55 S, 5o iud 0,5 (la iSe i G rme EalS

.(Grafton-Cardwell et al., 2001) .

dodo

Chrysomphalus dictyospermi Morgan LS o (glo 5g3 1> s
Lag g a8 3 WA Jle 5 4L sl (Hem.: Diaspididae)
Conl DS o Ol s ST e 5l s A3 518 Morgan
Sl Jolsw ol 55 231 ol (Smith-Pardo et al., 2012)
b Ko 5 bl L3 0kdS 5 0Ll b Jl san 5 b
B QL a}jfks U LJAKS aﬁ«:l- u_)\_:_i,a L> 9 Sl ol a.,\;s‘f;
@ J€'>‘}; JJE 6}@3\ CJ)L....} 9 Lﬁo}w cLAgff U‘;'J’)
Behdad, 2002, Bayindir & ) ssi » (si,sliS OV g
& et olkd ool Llade Wayls . .(Birgucu, 2016
J)Lwdd VA‘IQ 6\5})2 G)G Ju;l) 6‘;: WLA ‘]a'i‘j‘:’ aS ‘)""SJ‘

.(Mohamed et al., 2012) .S o sl

by b pae A (gl ilia SISl DU S J S
oip S Lok ©sliS ane s o &S Sl plard
Dol Seaias (Lahlali etal., 2022) 555 o Jaeecon
oo F e < Olgse « Chilocorus bipustulatus (slasd s
IS 53 G5 S8 S e Glosgd Ll e anb Olads
Jelss 4 81 (aihoni et al., 2008) s 1> ol -l S5 e

Vo) limoy g 3mly 1V o louds /o3l 0590 [ (S ) (Sos] g S (owiieo -



O PYURTP SR WWUR-Jp- PO STt | IS L

0L 5 o3y Ske

Srle b ols 5 5 (S glasSely 5 8 55 onl 51 il
Gl 4 6 Bl ol RS s W5 e ik 05N e b
sl .(Rafiei et al., 2018, Lahlali et al., 2022) .l acils
plSsess Sl an 36 Slasy ol 0 padse ol Al
S35 (Ols33) o s IS (55 50) Dlal 55 sl ((LaliST)
e 5 DS Glosg Lo gy A ol

NG S e P - LU RC S PR WY

L sy 9ol
SOkl 53 Jls o Sipd 4 o3l gh ol 3 sy
Sl 2 s ol VL sl LolS - b LJB s ldS 5 OOLS
Sl iSedl Cilse slags bl lasles A3 bl LSS
53 ) ol 43 vVO Gla s +/0) (Y8 SC - LalsT) pluS s 5
Gl 53 1) (LA SC 0l sk s S (Ol
2 (O ala 5 (la 53 ) (A e+ SC s 40) Slag S5 sl
ST Ol 5 Bl Sl po Dl > Conds (Sl S5k
A B e 0 5 E eldjles Ol Aol s S (=K>.=}1 sl
O 3tls IS 5y Lo V=0 I,y e ps 5 ol ool a1
a3 S L ;> Thomson navel orange (Citrus sinensis) J U
A b e gl sl wdl Olpe 4 e S Sl
oiobe clis Oloy pens olad o Tads lesl Ol ol 4 S
Jol o Sl sy sdalin 5 bt (Sodl g8 5 alesd
Vool b ilesT ol s 51 O s s LS el e
Bl 3T Gl iSe i Lol ag e e
S P e 3 el S S s e 5l ol e ped
VE cpamen 5 S T sluw Ll 3l de 3, VE 5V
gl Ol ol Hsb 4o Yo slund (il S a5
g A8 plmil sy Sl ol S Sler 5o (5 50 S
eomer 5 OUS o Gloggd Jlo e oy gd) il |
S0 5 S oy lasls SO g il >l s
Sl SapelS iy Olides oJKilel 55 begs 5 S
5 S ladld b w5 (53558 il 5 Slidos

plonil LS o ST J 28 (51 oS glos 28 (sla piban W &
5 ol sl T e s S Ml oS e
Hallaji sani ) 5 .8 s )| 3 slend sl 2531 (a s, o3 008
e 5U Planes et al, 2013 ollas (et al, 2019
O Sa OASsomnb o st A Gl i
el ey DU 4 SIS (55 i Ao Soslsl
Ll o wn ALS Gla iSe i oS ol enls OLE Slallas
A5 0als O oy S 3 NS 36 S5 5 Jalse s
Meliacea o3l gl OaLS 31 o gl AL la iSe i
Peveling ) ol axils o 31 C. bipustulatus 550548 (s,

(etal., 2012

355 D15 e S st IS 5 Sy pEss 2 sy Lo
ol aub pedis Olsie 4 C.oshipustulatus S5 s0sis 5 5%
Rl 38 candlle ol Sl adal Cws sl il S )
wo Sy GEas bosls 5 Sy b ol 4 Sl
LS RS S, G 35 o 3 Wi e
Sl pb b bl 55 el S0 2> (Ranjbar et al., 2018)
Sl i 5 WL >l 5o (B s 0 liSlge Olge 4 5350
3503 5,8 LT ads Jm8 o e laael 5 5o 0t JlS
(Sgolastra et al., 2015) ol L= o fe 5555 ¢lp o
sBle 3 sy Lioet al, 2022 adlas bl pomes
oy Chle b 2SSl ol S Sley ols Olis Sl 55 el
DL spie ap mee opd e S 4 el
ediSe BT S g res 30l8 Ls L3 (i 5 S0 s
035 Sl polartl b 5 Seatmr (35 0 LS sl 50
S b S S ple Wler s cnd S IS
AT Ghls St Al by Sl iS00
Talebi jahromi, 2011, Amozegarfard ) ol ol 5 55058

Setal., 2011
5 Jole gla S il 5,5, s plonil Slalllae & ax 55 L

Ssp oSidem bl Canexr S s S dex
Gledlle 3L il e iSedl 4 s BT s caglis

ot Jamn o glaal BT 5 0dd le e 81 55 pbend

VFPe) limo g July /Y o loud [0l 0590 [ (S § (Sos] g S (owiieo



OLKen 5 ool S

el S et SIS S 5E s

OOl s o Ol LSl aslie s e 0L | OlkdS
53 o3 N dleasl a3 e 2350 Slasled o 51 e
21y il slaOle

il glags LS bl LT 2B Y okt Jstr
55 Slos Bl 5 sk S LelST gla iscsl
Ol 5o il 31 das 55, V8 5V 7O Glaggyls pad gad
S ol ) 5l Sl b Sile aslin das e LI 1, OIS
Sl elais s 35 Slaoled G b pme SO
N R e

cilzee glags S o SSle sdues S Y ojled o
Ol 5 Slog Byl 5 o s IS LalST gla_iScsl
oo e K oS ol s VY N S A Ity
5 (Aoys VVY) op iy Sbl Bl 3Se i il
L 2D Ol (o3 YIWY) 0 2eST sy 5 IS (S0 0
rSe e (b Sl e Do)t Sesl 02l poliantl o2 4,
SSe i 5 (o3 AVAY) i Slsa 53 SO 5o L LalsT
selal s w1y oS Ol (£0/2%) oy yeS sty ym g IS
ah s S 13 bl d s a slaes S 53 S5 4 el

AUNPRES T S P PN TR I S PP

G iSe i SLS dsss wdd S5 glaoley L3 gols bl
L35 el OplimOsmsdin Jsap Sl ealiiel b s 2,50
:(Henderson and Tilton, 1955)

Slis Aoy = {[(Cbx Ta)+ (Cax Th)]-\} x Voo

S8 s axkas sl slaas (o SKle =T Jge b ol o
=Ch (il 5l e [l andas 3 3l sluws o Sle =Ta ¢ ilesl
oSle =Ca (alesl 5l L3 el ankad s il sl Sl
Lo 53 Waesls A3l o &Laﬂ)'\.h{.uuubé): Sl sl
)@;J\}Jﬁb‘}jgﬁdw}aANOVAUZJJQSASMUﬁ
A plomil SUls 55 4 pSle 4l

ol s e ol o gkl r-'L' o sk 4
du})‘y Mda el L_S)}TCQ.? Lgl.agf S 2 ol u‘-’“:“‘
slaslad 5o 5 ad by e 5l &S Sl gy Syaaias
A slie usS b il

ol
il glags LS Sl BT mls ) led Jsd
25 Sl Bl 5 i IS delsT gla iscsl

e Sl S5 53 OLlS Ol s s sl LIS Silsls 0TV d g

Tablel. Variance analysis of the efficiency of different treatments in Golestan province in the days after spraying

Day after Sources DF MS F P
treatment

Treatment 4  751.46  23.42 0.0001
+1 Error 15 32.09

Total 19 C.vV.=10.48

Treatment 4  1051.17 55.89 0.0001
+3 Error 15 18.80

Total 19 C.V.=5.98

Treatment 4  1106.05 79.23 0.0001
+7 Error 15 13.95

Total 19 C.V.=5.19

Treatment 4  2540.92 37.7 0.0001
+14 Error 15 38.65

Total 19 C.V.=9.09

Treatment 4  348.26 20.16 0.0001
+14(Fruit)  Error 15 17.27

Total 19 C.V.=5.37
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Table2. Variance analysis of the efficiency of different treatments in Giulan province in the days after spraying

Day after Sources DF MS F P
treatment
Treatment 4 282.52 44.66 0.0001
+1 Error 15 6.32
Total 19 C.\Vv.=3.61
Treatment 4 264.39 17.77
+3 Error 15 856
Total 19 C.V.=3.69 0.0001
Treatment 4 124.97 10.41
+7 Error 15 8.01
Total 19 C.vV.=3.69 0.0001
Treatment 4 192.18 15.11
+14 Error 15 7.3
Total 19 C.v.=3.37 0.0001
+14 Treatment 4 444,92
(Fruit) Error 15 20.56
Total 19 0.0001
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Table3. The average efficiency percentage of the treatments in different days after spraying in Golestan province

Treatment +1 +3 +7 +14 +14
(Fruit)
Actamia (0.5 ml/L) 49.56 ¢ 77.05bc  71.25b 71.65c¢ 65.96 b
Actamia (0.75 ml/L) 55.97bc  82.06ab  75.38b 8l.21ab 83.30a
Actamia (1 ml/L) 61.97 ab 86.02 a 82.77 a 89.38 a 85.75a
Chlorpyrifos (2 ml/L) 31.17d 45.00d 43.99 ¢ 25.09d 68.47 b
Spirotetramat (1 ml/L) 66.20 a 7193 ¢ 85.91a 78.82 ¢ 84.39 a

(P<0.05) was o 0Lz 1 Lls pme Ml alie b oy >

*Different letters showed significant differences (P<0.05).
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Table4. The average efficiency percentage of the treatments in different days after spraying in Giulan province

Treatment +1 +3 +7 +14 +14 (Fruit)
Actamia (0.5 ml/L) 61.13 ¢ 79.12¢ 72.90 be 7165¢ 59.37¢
Actamia (0.75 ml/L) 97.75b 84.32b 7547b 84.44 b 77.05b
Actamia (1 ml/L) 70.53 b 90.00 a 83.29a 90.01a 85.75a
Chlorpyrifos (2 ml/L) 6391c 70.35d 69.91c 61.31d 79.06 ab
Spirotetramat (1 ml/L) 82.96 a 72.63d 81.13a 81.94 bc 84.30 ab

(P<0.05) as o 0Las 1y ls ne Codlesl wlin L oy =%
*Different letters showed significant differences (P<0.05).
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Figl. Mortality rate of heather ladybird larvae exposed to different treatments in Giulan province
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Fig2. Mortality rate of heather ladybird larvae exposed to different treatments in Golestan province
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