A4 Dl o oyled FY il (55558 ade alons) i 50l E

iy Jooxo s (59 AliSo S S589 1 b Olol 559 gl 550 pi> S
g% 3k yes ) 9 Agonoscena pistaciae (Hem.: Aphalaridae)
Psyllaephagus pistaciae (Hym.: Encyrtidae)

v ) Y. ) - . . .
@,L@.\w,*uﬂ&w‘d;gb},ﬂﬁ)wb

Ol Ol y ¢ ool 13T ol calominsd y ol g ¢ wli 0 ki 0 S ()] owlid )8 aist g tils -
@5 3 FisT Ol Olojle ¢ GLEL e Dlidod o se a0l ias5 oo Sla pie Olokl 1 J9gme Ol gt Y
(mbasirat2000@yah00.com) ol ! ¢ colaind y ¢ 5,528

Ol ! el ¢ oDl 513T o5 (Dlomindy domlg ¢ slido i 09 S obsliwl Y

QY 1y b 4/ O/YY 18 55 50

s>
BT p a0 3 S cAgonoscena pistaciae Burckharat and Lauterer i  Joozo s
Ol BT Gopd 3 4dF b 8T cpl ol Ol g Boyg Abbe Ofpl 30 Ly ObSd
SS9l Ogilo (Ol 559 gl (5570 pi> W S0 5 (12l 35 NI (00 3519 dhug Jgame & (S 2NBO px
JlFw 4l Sokal” 9 Jood Ogile g (Sl Jgkre Ogile b Dbl 59 sl s 5 9 Oger
Ax 393 YY) 9VE Y (Y g hbew 3 S 595 <O SIS paiged A (wyp (e Tl b 50 ST el 89
Psyllaephagus pistaciae Ferriére jss) 595 595w Sk ko ,gis (ped b plmil b
R el Yo BEWIST SR A RSN I E AN SE T I USSR WP, 7] N W g gy ] ol (b b Olgisa
99 o GBI o DI Ll g I g Al (Soidls” b of yod Okl 559 gl 4 by g0 Wb ey
& wad 0 Ol b Oy Vs AL el Ogilo s 4 b Wl wo s op ses” Al cualic slew
4 Iy ol oXBl” 9 Jgod Ogilo O0g Oglo 039! B39 plu 33 (Sbew P38 595 35 4
G slow T 030 il RBIN L@y ol 559yl 4y Cod (510 0 5291331 ol 435§ upms! iS50yl
Ogle Vg AhJgkre Ogle b Dbl !l ol § 9 ORgr (b skme Oglo aolol 59 sl
18/++ 9 10/0Y FYIFA XYY XYY o 4 P. pistaciae ys5) S8 Jl s 4l SoNal § Jgoud
O BBl w5 S s o Ol § 035 58 dOBC Laslh 4 4>gib Ol 5 (nl 9 3 e
Selo3T 2390 S 5 (olod 9 05 T iug oug (S9 Dol 559 sl 3570 yi> 457 W3 0 OIS S93y
10 o WU OT gL 985 &9

Sy i fa0ad « ol 45§ punw! Psyllaephagus pistaciae iy Jaozo fuss 0 j9 0L~

&EJMWJS{J:WJJ&J


mailto:mbasirat2000@yahoo.com

e A, S 3omn s (695 Caliden Gla 53533 b Dbl 55 el 2876 i 31101, e 5 (65LT 558 S AY

CloS 5 L plad Gl S i odiS 5
Job B 5 gm0 1 2l Bl ) slitaty S § e
S U Sml Sehe
AT Sl 5y I sbul b 4 by $Siatann
Ok 02 o o Bl S S @ FTS ol
G S (Bl S e S0 p) 35 (0 0
VU5 ol S oS 3 2T 5 g slaisT
daazs) ot BT 31 ey b 5 035 &S >
Wl S8 1) (eSlass 5 b Jomy oeSIbuin
(Cantoni et al., 2008; Nauen et al., 2008)
O 0% 5 Bey s (595 Dbl B el 1 o 2
Ol o A5 EBT al Gl S35 51 bl oo 0T 4
oylil abd e goslo L OT LYWl Sl 4
s Sl 55 el b ol os O gl 31 eslizul 5 S
S5 Bl s oS b ASejie e ol
ol A el OT YL G ol 53 5 257 o
Sos By JES Olp pa /b bl L 28 e
Talebi Jahromi, 2006; ) s,ls 4w Jsexe o
(Francesena et al., 2012
PR RO RN
4 Sy Pl b LS 5 ol alss5s 5 Lo slo
dip Mok Joots SBT U8 gl e 4
Slp BOT 035 sl 5 bl sl (6 20 Sliios
O slo 51 Adl g 5L 35 50 S Jams 5 Oy ULy
SBT alax 1 ST 1 (gl J 287 gl S 53 5
Sy Llg e SLS 5 opl b e eslitul oS
b Sl Caglie 4 by SIS IS
CLS 5l rmes Aph eslinel b 25 ke
Grme 5 LS ST L (RIP Cr e LTS
LS 5 bosle Lsd LOT (5 e Ol 2alS
350 o3litwl Jgame b3y 1S U Olg s 1y
s 2 sldle s (Curkovic, 2016)

1 - Spirotetramat

4oR0

CISin g e 3 S o)lgan BT J S

A Gbdle (b siS el 53w OLIsEL
Agonoscena  ay  Jseme foy Sl o3 p
pistaciae  Burckhardt and
e ) S «(Hemiptera: Aphalaridae)
055 95 L Jows slroy g oSl a0l 5 BT
wi5 S ot I LS, mhu > psb s

Slge 5 ol 1) ALE (g0l ST dse 5 03 5as

Lauterer

S eeees LS s B> ot Dosen ) gAs
Ol ys (pogas ind ol olS o pb B, S
5 osn SrS badle WSS Gy 5w
pl osd o ogm GlEL 5 (Sa Ay il
C )3 (pged Land g okl s Olda Ol s
S o St T b e )
aibie > sl ol (Mehrnejad, 2010; 2014)
315 Jl 55 a3l s &S5 5 JolST i 25 Olmid
(Hassani et al., 2009)

e 51l 53 S5 sn J RS 5 plant J S
o) o Joles (BT e 5 Asl e SBT Lo sla
ST il o e glaasl 53 Sudbge gl 1) o
5o b o.(Lomer et al., 1999) Ll o 555,
Psyllaephagus pistaciae s s, 53 5 sa>
2 ey GEL S s w8 e 4 Ferriére
R P I R e
Gt e gl al g e peme 55257 5wy
a5 Ogd plbend Sla SiSTe i Sl eslil Sy g
ol il ST opl gy LOT Sl I
BT s o e glaaali S a g drny
Mehrnejad, ) sl oo ST opl J S o ol g
(2014

bt G ST Il eslinel 4 ax iy L
USG5 0T 51 b OIS 5 dy Jgame Jony ade
Wi CST B pan a5 ol O ge 5 Oliions
lajs LMl by gled b G S b



AY A4 Dl o oyled FY il (55558 ade alons) (i 50l E

355 s bl o DB &S L a (Ll
plsil b a3 4 4 5L .(Moradi et al., 2020)
Ol a8 L Sbel gl 250,00 5L os
SlaiSo e Sb hasn se b SR
53 YD) Pl sl (a3 +/0) el 5 5 e
Lilys 5o Gl e pSAS 09 T8 5 Olsa
0335 3 Wy g oy 0p DL 555 2l e
ol ol sl oy P.opistasiae s o500
e 4 by ers DU Olj o e LOT
el Ly ol Hlas 4 by e O o S 5 o 5187
ASeshe osm 53 epn SUE Ol e
33 s Bl G| 5L S e 5oy &K Ll ezl
G Sne sl 5 Sl Ty el ST i 3 40
Gemer 1 Z3L IR Ol al Ol 1B L
oy g 5l edd ol gl 55 O O e o 2
DUl B el bl ol sl 5 S
(Soltani, 2015) ¢l a1 8 wals 5 Jd 5187
Oliadis 69y L AS T il Sl aie 53 iass
Col aBl 58 VA0 gans I SbT b
pree ) 5 (Theiling and Croft, 1988)
LT Csllasl 5T la_iST0 i 51 eslizel OISt
S blis ol sl e SBT ak Oleds g,
e ol S5 JEST 5 ST ek Okt
G iSTe i Sl eslital s Ssy cpl 51 SO 5 e3s
(Fernandes et al., 2010) wsb o !
Sl gl A0 phe S g cal o
Slo W& s (Lo Ol ol er 5 oleSe
Srere Jows G5 e amdinl GolialS 5 Jses
0555 S35 LOT (Sl 1y ol e Ll 5 55wy
Ll s 53 8T cpl Ao gn 5040 Ol e a P pistaciae

5 - Acetamiprid
6- Kaolin

5ty g o e (b a0l
oslizul )l sel8 BT plo iman 5wty lagl
@L:.; el odeT Cwdas hdes ol @Lﬁ 5 odd
e Ople S s Ol batays
JAS 6y w5 o () st b mle s 0K g
LBl LS 5l comen Lgd eslital 4ty S
G0 35 ey 5 ks Ol (535 (S S
Oenopia ¢S jsaaaS gl 5 adly &l
o) b Olads o 5ege 51 S cONglobata L.
Vahabzadeh et al., ) wlaals st 3T 3T
<37 1 Mosaei and Alizadeh (2014) (2017
S g9y 1y VJN Ople 5 ol pslsT 28
S 51y Ol LT s s S gy Aty (Jgene
Can U cele YF Sl ackle sl js OLS 5 oy
AR 53 1y ST o e (AL S e S
AT Ly ain & G ey 5 L2 ey Slaos s
Alipour et al. (2018) mls .ol o35 2alS
Tl e amdenl godalS Oplo &S das e 0L
Jomg ST 1 enlie S5 K Ol gt 4 Ll o
S P s s el ey Glapl 5 ey
5 J il GodalS Dl b Sl 5y el
ST 2l by 2l Il J e 1S5
5 Ky iy b Ol B Ee s
U ) e 4t (o lialS 03 el LS| Ll 0l
L UL T L
Jrg 039 Comex SRl sk 4 DLl el
sl B5b mls Sl B iy Jgen
213 Ol dty (Jsame oy o) 93 Comar (555 Cakiies
AU Ol ol sbaol) el s S
au el odialS” 3l g0 of jomay Slol 5 g el 286 Ll

o3y WS4 S0 ke 3,8 15U Ol S 5 ke

1 - Jonobegan
2 - Rika

3 - Thymol

4 - Citral



e A, S 3omn s (695 Caliden Gla 53533 b Dbl 55 el 2876 i 31101, e 5 (65LT 558 S A¥F

Eorh o2 o OBl 0y Gy eS, a co
CSGIL sty Jous 5 4 SiloiT a2k o iolejT
46 T A L Gl (2 slome s £ et
Ol i (§55 B S0 o s 2L 54 okl
o5 s Pl S eslaal by dff. S99 Sy 3
p8an 53 g Glagl 53 pympp iV b g2 N
g S adsl Camar e skl S plonil o
3 A8 plil (Bl 51 S 555 K (6513 24 e
VP VY ble Cos B oo gyl pa s ‘L.s‘:'l‘-v”
Go13 phiged Cugi g 53 A planil (Alaw I S,
Sy dw 4S5 N0 sl (B 5l dn 5 J5)
5 oLl skl Ojgon sle)T dly o Lawy
JHs 5 Sty sloanS Jols 1S, b o
53 55 Jae o&ile3T 4 5 ol 0313 13 Oltse
P S 3 Dby 53 ey Slaes s sl o2 L5T
ol Ol plls dte 038y Koo g ol Jaw 5 428
Sbe codaT Cowsay T Sl oslizul b .dd Calssly
Jsn 3l eslizal b 5 dmlons J1SS 2 55 3T Comesr
03 ol 51 a ST Ol Dsls 5 O gyt
Talebi Jahromi, ) s awlows ol dly
(2006
% M = [1- (TJ/Ca) (C/T)] x 100

i Loy T tods 2ol ey &S0 M
sl bwgze T,y P L R
sl b ge Cp ¢l ) A slas 5o Ol i
shai Lo gie Cg ¢ Blaw I J5 dald 5o Ol ks
'gs':‘LL("“ S dald s Ol i
S8 oy Show S W qury
P. pistaciae o g 354 yg83 ol Ol i

SLeS bl s Soslpar 1y
ol ¢ Pl e a &S SL Ol 1 galias
@S 5 T3 5 Wl syse g e (Bl
5631 par L2y oy ok glage slaoy sy Sl &

Al e a\i.i.lbjT EUp LYSSpE ‘5<::.W)L_ Cog b s

&&5}56'}0

e lbo3T

WAP Il 3 dy Jgome fom 83 ioles 30
¥O 55 555 2bT foolowl ailaio )5 dty £ anksd o s
Oshile o A plasil Olamindy Ol g (g e kS
st e plowl (5l o omlie (ST 5 L (2L
YY sl Ol ys e 5 BT el gL a3,
o ¥l 4 Sy Y sluw Gy sy e Jl
sy eV el o dlol 5 e 8 15 Kses )
O 0y BT §

Sl el 205 51 ATl )
b s 0 5l (OWIT ;L (Movento® SC100)
Isnd Oplo (3 Ol S glasd mlo) DK 5
J e el GodialS 5 (Lle)lS o ST 05702)
ASefe b S5 Sopen Gl LeS)
A olizal LOT ol 31 31wy 5 (8l Sl 5 5 el
Olol 5 g ol 2570 ki Jals olizul 5550 (Sl las
2 YD) O g L Oplo (e 4o +/0)
Oplo+ (Gl 53 0/0) Ol 5 5 el 2870 i «(Hl 52
23 0/0) Sl 5 g el 276 i (G5 53 1/0) J ges
Olpp 53 V) O g ibdsloes Omlo + (lsa
odals + (a5 +/0) Slal 5 g penl 2570 i
sy (Wals) OT 5 Gl 5o 1/0) Jl i e
wo g ool osliul 3540 glaclle Sl e
Gl ods Ozl a8 Sl Lés Olejle
.(Noorbakhsh, 2018)
Je 893 S50k G 5 b sy
Ly (S goxo

SLeS sl b LB s S Ll s T
3 smlesT dly s Ll LSS P L bolas ulS”
ou;,:«f'@;\w.m&ﬁ;&,;w\a
ol d> 53 BT @ Ol s ST alesT

STIAL bzl 0L c]a.» Bl JJ'YL' ca C_a.;w)



AD A4 Dl o oyled FY il (55558 ade alons) (i 50l E

Lyodld Jukoxi g 45 yx3
5 SAS, 9.1 Jijle 5 5l eslimul b esls JGT
gl 53 S5 0p3T 1 eslizal b b Kl ansli
sty 5 Sbe gl 51 IS 1 plowil Ao 53 0 Jlaz|
AT @y e plsl bosls 035 Jlej Ose)T Lo
0355 a5 Sl GBS 5 30 4 by e slaesls
5 bl Lesls g9y lagly s Il a5l
Seslamal b ayls gas S (al:u| Losls 4o e

s oy EXcel, 2013 5130 5

el

S9) Thaw 9O diwy (Jgaro fawd 0393 Cure>
e w9 S &5 9 s 9

jl&éjj)diigdﬁ:gaw a.LaTs;..»:q.:@l:J
oz Serer (SIS om Solsgme SolE (S e
350 33 LB 5y Calises Slasles 3 @S s 555
5l sled 53 Coma oST15 0 e (Al T e
S S o> Dbl g sl S0 o Hlad 53 e
p S 5358 g odalin WOT s 6yl sme sl
I b ol pen Dbl 5 sl Hled 53 Comaz 0S5
U ol o q)u\,-;)ml)u,_:\{@b@g;jw&;ﬁ
e Sl S S (SSIL se O s
Sl Sl Dl & bgppp Comaz (oS5 0 S
L ol jop QLA‘J.‘LQ'}J.:?:,»‘)L“:S\;.‘;)‘)@MCJ}WA{:}{
S b 3l e 595 VF 52 i salie I
Lol yar Dbl gl Sl 4 by s Comexr oS5
S Bl S 55 S 5 S 3 Il e
Lol yar Dbl gl Sl 4 by s Comexr oS5
5 dlze Lol en Sbl 5 sl Hlad b &S 55 Jges
odalin (gyls ae Oy olgSa Dbl 5 g el Hles
(Y Jsde) 15 5

1- Tukey’s test

ary3 Y EY s Lo, oSG s al.i:‘ib»ﬂ' BN
o5 6335 9 A3 PO ENVe s oy (e gende
s esls 15 Kb Celw Ay glssy Cele VF
ok 5yl 36 (Slay g3 5 25k Wi, s sba g b
o JEe o5 b GRLST A 4 s ol re
Vo s OT 5l a5 oS Ol i 4 dis (sl Ll
by ol &l gy gy Gb oy A eslil Ao s
Usr 1y pomm (ilr JI ) Hassan (1994)
s (:lagﬂ Slasym 9 4y 50 4o nli.&ib»ﬂ Ll i s
Jolse 6o psm 2 Sl oo p Sl canllas ) s
ol AT sla oy p Il &S5 J RS
S5 (S0t oS 5 3T b al s s
s Gl SL5 el dlo ) 5555 JolS ke
M) T el Gl d ey (b
53 oslial 5y00 gl bl ;5 iSe is> slal S S
2 Ak ¥ e 03 8 4 ol e o leT
Oog b 0a)5 dajles 5 Er s 2
4O mhw el 5wy Sl A k4 oy
Lil s 53 s o A 22T B 5)00 S 5
INEN-ROC-EI Y PR SIS G GRS o\i&ib)’-\'
St (g jm 090 BeS 5 0us St
S 0 slage (Slao,y g 5148 55 050, &S5 JolS
SFs 2ab 0955 sy ol (65T mazr ey Jsane
gl s illay bisy e S5 L edd Hles
Gl ST s gyl wa, SSb1 s (o b
NS 26l 55550 555V s byl 51 a
330 ole E5 a5 sl e S el
Cd b by A g0 S by O 5 (gw)
(A4 rted‘ dald Hled o sy deoys 00 Sl
6 sy el 5 basles Sl Aoy eslizad
(\ Jsd>) IOBC (slajasls b 5 dwloes bayles

.(Hassan, 1977) ka5 gduazas



e A, S 3omn s (695 Caliden Gla 53533 b Dbl 55 el 2876 i 31101, e 5 (65LT 558 S A

b Oladid (893 I0BC Lasls wla! p b s 8T (sisog & -1 J9o
Table 1. Category of pesticides based on the IOBC on natural enemies

Category Number Percentage of effect on
of group natural enemies
Harmless 1 30% >E
Slightly harmful 2 80% > E > 30%
Moderately harmful 3 99% > E > 80%
Harmful 4 E >99%
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Table 1. Mean number (x SE) of nymph population of A. pistaciae of different treatments befor and
after spraying

Treatment Days after sprying

Befor 2 7 14 21
Control 58.15+ 1.10° 53.41+1.28% 53.08+1.26° 69.16+2.7la  78.01+40°
Spirotetramat 59.66+3.19% 52.08+0.93° 16.16+0.65°  15.61+1.99%  12.00+2.67™
Jonobegan 51.93+1.64° 4551+0.65® 31.58+1.39°  27.63+1.06°  23.58+1.86"
Spirotetramat + Thymol 56.67+2.34% 38.25+4.73" 29.51+1.87°  19.85+3.42™  5.90+0.28"
Spirotetramat +
Jonobeghan 56.93+1.42° 32.13+1.92° 33.05+2.57° 22.056+3.15° 14.31+0.73°
Spirotetramat + Citral 59.51+3.22% 26.70+2.22" 17.33+0.62°  6.65+0.48"  8.55+1.50“
P 0.23 <0.0001 <0.0001 <0.0001 <0.0001
Fs 15 1.56 18.94 64.55 94.56 241.99
cVv 8.00 12.05 11.07 16.79 14.78

The means followed by different letters within each column are significantly different (P < 0.05, Tukey’s test).
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Figure 1. Mean percentage efficiency (x SE) of different treatments on nymph population of A.

pistaciae at 2 days after spraying (The means followed by different letters within each column are
significantly different (P < 0.05, Tukey’s test).
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Figure 2. Mean percentage efficiency (+ SE) of different treatments on nymph population of A.

pistaciae at 7 days after spraying (The means followed by different letters within each column are
significantly different (P < 0.05, Tukey’s test).
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Figure 3. Mean percentage efficiency (+ SE) of different treatments on nymph population of A.

pistaciae at 7 days after spraying (The means followed by different letters within each column are
significantly different (P < 0.05, Tukey’s test).

100
90

a ab
ab b

80 c
70
60
50
40
30
20
10

0

Spirotetramat Jonobegan  Spirotetramat + Spirotetramat + Spirotetramat +
sprying soap Thymol Jonobeghan Citral

Mean percentage efficiency

Treatments

B9 ) (ol 3 395 T Ay (Jooxo L (S9) Cakike S lew (las sl +) Wil o yd pSile £ KD
(95518 Mo 30 0 Fhaw 30 18 e BT BOgiw (Y 1o Wglite
Figure 4. Mean percentage efficiency (£ SE) of different treatments on nymph population of A.

pistaciae at 21 days after spraying (The means followed by different letters within each column are
significantly different P < 0.05, Tukey’s test).
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Abstract
Background and Objectives
Detergents and soaps can be used as co-adjuvants (in the tank) for conventional or
biological pesticides. Detergents and soaps can also be applied first to debilitate pest
insects and mites, and later along with spraying insecticides and miticides. In both cases,
a rate reduction occurs for conventional and more expensive and restricted products. The
spirotetramat as an insecticide is used to control the sucking insect pests. Surfactants are
used for increasing the insecticide's effect. Water pH is one of the most important factors
influencing efficiency of insecticides against the common pistachio psyllid, Agonoscena
pistaciae Burckhardt and Lauterer (Hemiptera: Aphalaridae), as the most important pest
found in Iran's pistachio orchards. Therefore, this study was conducted to investigate the
effect of Jonobegan spraying soap, pH-reducing Citral soap ,and Thymol soap on the
spirotetramat's efficiency in pistachio orchards and its effects on the parasitoid wasp,
Psyllaephagus pistaciae (Hymenoptera: Encyrtidae).
Materials and Methods
In this study, the effect of insecticides including spirotetramat (Monvento® SC 100),
Jonobegan spraying soap, and spirotetramat mixture (Jonobegan, Thymol® soap, and pH-
reducing Citral® soap) was investigated on reduction of population density of nymphs of
the common pistachio psyllid under field conditions. Experiment was carried out as
randomized complete block design with four replications and six treatments. Sampling
was done one day before and 3, 7, 14, and 21 days after application of the treatments.
Efficiency percentage of treatments on A. pistaciae was calculated by Henderson-Tilton
formula. Means were compared by Tukey's test at P = 0.5%.
Results
The results showed a highly significant difference between the treatments including
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Jonobegan spraying soap, spirotetramat, spirotetramat + Thymol soap, spirotetramat +
Jonobegan spraying soap, and spirotetramat + pH-reducing Citral soap against A.
pistaciae. According to the international organization for biological control (I0BC)
indices, all the treatments were harmless for parasitoid wasp, P. pistaciae.

Discussion

Two days after application of the treatments, a significant difference was observed in the
spirotetramat plus additives of Thymol soap, and pH-reducing Citral soap compared to
spirotetramat alone. Because, the spirotetramat has a delaying effect, on 7, 14, and 21
days after application of the treatments, there was no significant difference between
spirotetramat and spirotetramat plus additives in terms of reducing population density of
the nymphs of A. pistaciae. The results showed that additives of Jonobegan spraying
soap , Thymol soap ,and pH-reducing pH Citral soap could not increase the effect of
spirotetramat significantly on 7, 14 ,and 21 days after application of the treatments. On 7
and 14 days after the intervention, the effect of spirotetramat in combination with pH-
reducing Citral soap was significantly more than spirotetramat combined with Thymol
soap and Jonobegan spraying soap. Also, it should be mentioned that all the treatments
were harmless for parasitoid wasp, P. pistaciae.

Keywords: Common Pistachio Psyllid, Psyllaephagus Pistaciae, Insecticidal Soap,
Thymol, Citral Soaps
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