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Arboridia kermanshah Delabola (Hem., Cicadellidae) olgiwol Oliwl gladlin St ;5 50 S 205 I &S
s Anagrus atomus L. (Hym., Mymaridae) J_o 55,4 5505 €55 55 a3, 50 45 (Latifian et al., 2004) Aib s
Jdsb o olejen ssba &8 95 opl (Hesami et al., 2001) 5,5 . 5 3 Ufens sp. (Hym., Trichogrammatidae)
(Hesami et al., 2001) 48 o a4 1) S 2 pl o395 e foad

Erythroneura eburnean Fieber (Hem., Cicadellidae) slacS , = =< AL Olyea Al atomus 535
Erythroneura elengantula Osborn (Hem., s (Remund et al., 1994) (Hem., Cicadellidae) (Bakkendorf, 1971)
Ll ol 55158 55 4e (g5, (Corbet & Rosenheim, 1996) Cicadellidae)

Ol oo ahar 31 ias oo )3 ahas 5550 055 i o 53 1) S o cilise sl S 38 Ufens i sl 53
o SLAS ) o A bl &S 5 S oLl Ufens principalis:Owen (Hym., Trichogrammatidae) « S «
e 515U &S Ufens latipennis Yousuf and Shafee S b 5 (Wahaibi & Morse, 2010) o3 5. Homalodisca
(Yousuf & Shafee, il s Olewsdia ;5 Nephotettix virescens (Distant) (Hem., Cicadellidae) S =3
1987)

OB s 35 S S oy cilisie Glaamaz 535 58 a el s 35500 05 4 (535058 pegs S| S
Oligen Comor Olajen Jsbar anlllas ol Jasl 5 b STAL oo lack 55l (SWS TSRS A8 oo el 48 S
e s by il e 3 S s S8 &S S (Elkinton et al., 1992) das o )3 50 Cos
Slaas S e oy e S S I8 Ao bl g i ahes 3550 Oleer D pons Al e S
AT s s sl

Mymaridae 5 Trichogrammatidae (glsesl il ;I lalS 25 = Lol ey s (s, 0 rl?u" Sldlas
03,5 52 o) 3k tl*“ 3 S el bl Ll oo g oa L dales b= 5o bs sy opl 45 s e 0L
(Denno & Perfact, 1993; il o 0l 05,5 55 ol Cmazr Ol puis 5 Sdlad 595 (ol oDl 300 59
Settel & Wilson, 1998)

0155 o o3 Ol el sl 33,8 oslaer sl ze Jaul 53 0l a3k Olee 31 (sl g a0l
ol e SRSl 5 15 Ol O b 5 e dy sl BSOSt 25 e g esls s ) LT
Gl S 0L s Sl 2ns is oo )l i3OG Ao ss 51 Jslite Slagpess By 53 ol 8 A s el
il 3L S e 80 Jalse s 5 pdm Xl OLES ) et 3L e s edd il s 0 0055 b o
Lacslas ol (Walton er al., 1990) 15 S bl oy arnle 53 o sl Col (63,050 o 05 S
Tl et 1 (53,8 e 35501 (613 18 503 3 Lok 85 otk dos0) | (6,8 etk ples sl

{(Holler & Braune, 1988) s 34 . (*\’jd“ Cowsds ol 4L ol Bh9 0 Sl 53 oS et 3L Ao ys)

1- Apparent parasitism
2- Marginal parasitism
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a3 OF 53 0l g5 e S Al o Slaj o5 aimls lapils alam 55505 sl @bl oL e Sagels
(Holler & Braune, ;535 53 —Jai J5ST50 sla iy, 3l =l Gladle s ol jaseld Olgwe O& o5 1) b
o=l il sl eslanad eddan 3LL Gaol s Leskis (gl s (Walton et al., 1990) G545 e sla 25,5 5 1988)
At oy e UL sl e 03l e LY L s o8 jailS gl B canlis Sl s s,
(Dent & Walton, 1997)

by 525k ek Sl ol Jae sl aS 205 lads 503G Calise Ol 53 Jaee Ll 5 3 b 5
ol s el LIS S L s se g Las O 53 Lol (slacJlad 45 aS o bl S5 slp |y e
AL e el e Kos abias glakai ) adbobeds JWly obuls s o5

3 oLl st s by s an Ol 5 e Las iy gladn 3L A Jae Jaome Julse e
Ol s 5,108 53 S iy sladn 530k 2 55515 55 Jelye cpl (2 51 palST (Denno & Perfact, 1993)
o5 s S 5 Aol (S5 Jole 035 JelS () 03 (slos paammal 5 oo sskarecnl Sl eals s
(Denno & Perfact, 1993) s, 5 Josa 1) g 3L e glals ) cgr p'\l e i O SKaSay 5 03 505

S e G e b S e Sl S s 5l e s 60 S Ao st asS Ly o slasls a8
Ol 53 Sy 5038 bl g0 b gl 1y ool slaalS's Koo 0T 51 G o o8 33 8 o0 Sl 55050
Prokelisia marginata Van S , =5 (Settel & Wilson, 1998) JL. 2,158l Laol LS e Sy hals lagl
a5, Anagrus delicates Dozier (Hym., Mymaridae) J. 55304 505 ka5 Duzee (Hem., Delphacidae)
Ghlos 53 sl Ao s 5 Ol o5 S eS| i il adaly S o8 el 0l 0L Sldllas 25 S
(Cornin & Strong, 1999) 5,15 532 5 L3l ax il

el Mymaridae o3l 5t (sls ) 525, sl obo suat L a5 lise i 528 2l Ll 3 o
S 20 S 3 Al atomus 505 had o 3L Dl i ey 4 Ol 0 Sl () e 31 ol ol
= n e = =l s3(Naseriet al., 2007) s S o Lil Empoasca decipiens Paoli (Hem., Cicadellidae)
Slanbl 53 Lol LS (Gl Sl 3 so S o5 055 A sk Gl s slasil 5 Al Sl doss
0l ey oln s O il

- TBIre
S ible il Ol OLesSU YVaslaws ¢S 45 gl bl Olgdol Olial slag 315 S el Gbla
(Karimi, 1992) x5 S . mﬁ\ 4w 4y oS Sl G (Ll 1 e cliS 3 aS Olgasl Ol

(BWHS :la| 4 ) ailans) K2 sbadbly b p S sl o1 (A

(BSKS :)lantl 4 ¥ aden) S sbobls b s o Sistaas V.:L"el (o
(DCAS jla=l 4 ¥ dﬁ»)&i}ﬁrﬁduol{kﬁl{;ﬁ Jdize (C

44
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SIS i S a3 s eds S Ol skl O gt s 45 3de Vo sldas sl Ol 1S A s
Sl odd DL el Lol Slidos 5o Db Ladd gad sl 025 25kl A sl VL 5 laws (ol s
s Sy 1B S e s Si ol (Ko S ymi s> slae s (Latifian e al., 2009)
3 o bl b S s sl S Son il SaSwy ek ol (ST (Latifian et al., 2004)
SaSan 5o 8 Gled anibl 5 Il slans shies s S Il glaess 1 (Salosy 5 o sl Sike
A 3550 DS a3 el Ao s WO

Sl sl 5 edd sl Bolial &) sy ol 4 3Ll S iy laesss 51 BT @ ped a3 8 )
B A 55 4_:j§ 9> glasl> MJ\JL; A& &S (Ufens sp.) B 5 (Anagrus atomus) A ajf 93 A edd G)b'-
ST st lls a s e 5 ot ar s (Elkinton et al., 1992) 15 sy olol s wuldl 655 an 53
s S alie oa by Sl (glaals A 0 pa31 55 Sl eslinad L' b
338 on o3l 5 aaly 51 sl gl (Sl st 3L Wslae Cul) b anslons 15l (S

b=c(d,+d,)+1-dy

laosls 5l eitens ssbar S Ll o B 68 5 A 08 Al 3L Ol wi i dpp 5 dy el opl s
L3S r sl (35 S8R @ anL o sl S s 355152 5l 5 Slaeze
:('“«i’;\ 5 o MMy dl>ee ‘o293 flf

123 8 o eslizal 5 el 51 sk enl ol

m, 21b=(b" —4cd )1/ 2

] g5 4w 03 My e 1 5 rlf

5 o oslid 5 s 3 5olite ol s

my=dg/(1-—cm,)

A s Ol e 5 o Sisc seap B 5 A 08 ladl il o ge Mgy My ey, cpl s
S, Loalaly 53 o3l Sy pde sy (3T a3 3L e B 5 A (sl pis Olejes alex o A Ly szl
Ll sl o Ll (Elkinton e al., 1992) ol ol ab S L3 55 +/0 Jsles ¢ ldie oy 553004 52
35 S0l 5 S5 ol & CE S 5 s s Sen a3 i)l ealitl b laile 23bk
3Lk e B saasilss et o oo a8 A e3lital e el B Sl Lzes WS S

S Cho 53 Dl Lg) cpm esSan b s it BLE| g5 s deasOliS OF Cadle 5 slacil 5 o8l

o g mli
Olgins! Blil ilisn bl 53 o S i 0565 (5 A et Al
Lol L o8 Sl ol 53170 5l 51 0T aials S 0351 Aoy AT Ol JS 3 w3 2y oo

Bl e pine St 5 08 GO b 5w Jiine Bl 53 Ao s T ST b Sl

1- ANOVA
2- Correlation Analysis
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RECSTN. C}a_.ﬂ).\ Solsgre sl (LGl F55 d O 45 215 0L sk ez 3bbk Mjsﬁmul Sl s s
el g a3 g all 5L Ao Sl aslie @ (F=YVoY 5df=Yo P=+/41) 555 o ala>dls

g e i) S 55 (Sls (laselsdiar 05031 lad 5

35

30 4 28.75

20
15
10 - 8.056

Mean of percent parasitisn

5 4 3.04 B

BWHS BSKS DCAS

Climatical regions

GLObly b S sl b)) ilitis (Slaedl 53 B 5 A i 5550k 5555 85555 AL e 3L A3 5eSile Al ) IS
Blghao! Dol (Failio K25 5 5 SAOLL L 3 Juins Y REEKES G0l b 5 St ol ) ki K25

Fig 1- Comparison of the mean of apparent parasitism of two hymenopterous parasitoids A and B on different climatic regions
(very hot with dry deserts', cold semi dry with dry deserts® and cold semi with warm and dry deserts®) of Isfahan province
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e aa>Me ) sl 3 Sl glamslstinr a3l el =l3!

1- BWHS
2- BSKS
3-DCAS



oo S o35 A5 Ll gl il 5 A et 5L aglie 10kl 0k 5 Olidd

Olgiol Dbl il saeelil 53 B 5 A s g5k s 45 53 (Sl 3Ll dglie 5 amlone =\ Jgir

Fig 1- Calculating and comparison of the marginal parasitim of the parasitoid A and B on different climatic regions
of Isfahan province

(\ k) BWHS
Replications
B my mpg
1 1.25 0.89 0.059
2 1.22 0.57 0.072
3 1.35 0.75 0.019
Average 1.27 0.74B 0.05A
(¥ i) BSKS
1 1.35 0.74 0.019
2 1.39 0.89 0.033
3 1.31 0.85 0.006
Average 1.35 0.83A 0.019B
(¢ «ikas) DCAS
1 1.39 0.81 0.018
2 1.39 0.88 0.034
3 1.39 0.77 0
Average 1.39 0.82A 0.017B

Lo e Sistaad 5 Sist r)_féudl{\.g 3y Jline gl dlasd o alaDle V Jsdr 3 S 5 5b0Ls
St B 0T 51 g 5 3 A 055 (sl Slacdl iS55 (i LI AT/A Jas g2 b S slaolly
Lo b S Gbalblo Lo 8 Dl @Bl 650s I8 Ao s3 VE e 5L Ao b sz b S a0l L p S
05 SOLL 3 dkine (slaoeldl 0T 51 g 5 0350 B 80l slactl oSl Ao ss o 2t (515 Ao £/
Gk I e 0 Yl e L S bl b s e Sidas 5 S

Gl 3Dl Aoys b8l a5 A Sl et 3L Ao Al L el sy sl el
15 552 (Guls e 5 o sSre sl o IBlan 55 658 53 Glacil et SLL doss il 0l 635381 B 4 S
L S obls b s o SBaes 9Slis rjf SLaObly 3 o Juzme glag il 55l ol (t=—1/0A a=—+/0)
2535 (SBaSS 6l lal el do)s s A 558 Sl Sl 3L s i ks SO
A S B 6 S gl el el do)s o i Sa Gbalble b e S sl )

Oleiel Oliwl Cilisus Gbla 55 30 S 2ui @55 5 A 5 Slandle a3l o BLSSI o) 2

Coia Y IS s addllas 550 0Bl an 53 (8l 5 (Slactls et 3Ll dos £ 53 ey (Stees IUT s
HGNW PR - e] B\ R

Lol s 6 alb 3l L3 b (653 B dam e S g3 68 53 o glandl 3L Ao
ol il 3Ll Aoys Gl L s Sleas ey Sote A 658 (Sies Lo g Olghosl Ol il
o B a0 S S an a5 il sl ol anl il Calis Glandl 55 6 all 3L Ao 4558

sl 0 azlS (5 alb Mjbl‘f doyd V.:.G\Jm): S8 ol slasl- e 3L Ao Gl L 5 e
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Olghool Ol s lagelil 53 B 5 A o 52550 5385 455 53 6 A 5 bl Sl o (1) (Samner il —Y S5
Fig. 3- Correlation coefficient (r) between marginal and apparent parasitism of hymenopterous parasitoids A and B on different
climatic regions of Isfahan province
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Apparent parasitism

Marginal parasitism of
species B

Marginal parasitism of
species A

-0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1

Sl 350 S 205 036 oS15 LB 5 A du g5k a5 455 55 G AL 5 bl el e (1) (Sier 5 Y IS
Olgio! Sl Cileses

Fig. 3- Correlation coefficient (r) between marginal and apparent parasitism of hymenopterous parasitoids A and B with grape
leafhopper egg densities on different climatic regions of Isfahan province

Ol cilisee la Bl 3 (ol 3L 5 5o S 2y s (S1 5 om0 S e e ¥ S 5 &S bolea
osbOler |5 S pad a5 JalS sba 1) Bl w5 o dlaDle doss 0l 53 (M3 ome 5 (655 (Stra
655 das e DL (g Fdnd oa sl 4 atetly CHBA 65 S Ll 5l ooy med s S slacan > S
FHA LS gl e 3L o sl il Llil b 518 e g 1 bl oo B g el Jos 515 B
Ll s Jos B 4S5

058 Olghos Ol ilisen Slae il 53511 058 8 3505 bl i Ol o e )l mlss ¢ gamans 42 5 |
ol 3l A3k e VL s 5 meS slabes glyls a5 el s S8 ol adle o mi L s A
S s &8 cplidsy IETS =5 L (Martinson & Dennehy, 1995) 5505 Sales 0l sl S5 b Ll
3 alS @S e o) ol Sl Bl s Slite el Ll b a5l LSS 55 s s 655 4 o b 3l
s o Sl s LS

A5 Ol GBS 53 1 el Jalse 055 ego 55 S s plo slada bl b alaly 55 o plmil Sl
Gonatocerus ashmeadi Girault (Hym., Agsu50L 5533 00l m ol <=L>.L3\ S s 53 e Olgeay A8 e
Ol il o Jeé Homalodisca coagulata (Say) (Hem., Cicadellidae) < 23 sl (s, 5 Mymaridae)
Catbge 55 age Jale (Silula, L3l & b ocwlae calises U3l s Gble )5 sl slasly Olbkanl oS das e
Lol Hsdy 455 aw Oladl ladlnsSt 53 o el Sladllas s (Jesse et al., 2005) Al o G595 05 ke
5 Stethynium triclavatum Enock (Hym., Mymaridae) Anagrus atomus L. (Hym., Mymaridae) ‘_;Latl.'m,

Gl o Llekss S SIS 50 S 2w sl susll Olsea Anagrus avalae Soyka (Hym., Mymaridae)



(VeV=4Y) AFAL JL Y ojled o oelid o i Dlidod aas aslilas

s p o0 S s IS 5 B8 GBI 51 el Jead Ll 5l 5 s pge slas sy &S s e 0L SIS
SOl S s ol wS L iy (S3des Sles (s A avalae sy sy 50 SBES Ole s kg
Bemesia tabaci 55 Ay 55535k s b abaly el rl;_u'l lslas (Boll & Herrmann, 2004) 5,05 (s 5 se
Eretmocerus spp. s Encarsia spp. (Hym., Aphelinidae) slas S JLs Gennadius (Hem., Aleyrodidae)
Voo BaYV 5l Calisee o3l bl 53 &8 55 (s al el Ao s &S das e 0L (Hym., Aphelinidae)
g5 il s ol Lelss oDl adlil olss Ol 53 & ol ol jasiie andllas ool 53 il e uite ds)s
5 bdes b daly 53 &S Jliiss S| (Stansly ef al. 1997) ol ls, s 5 ool Cuanl 3l 50 alS il
ERIROWIVS sl 53 o B ey 5250k 45 Wiles gad )Ll 4SSl 4 Wiles S anlllas LS 25 lidiin 5
sl gL L daly 5y alie Sldlas el (Chantarasa & Hirashima, 1984; Prischmann et al., 2007) s
ST b jeeloaisge Cldam oisbe b gl LOT S8 5L Cilis glasls plalis @) Ol 53 50 S 205
S Cl J ph S il Ao )5 AL Gl ) g Al atomus 555 ek & Sl ol e Olys e
Gl odis S S5 Aoy YYY E. decipiens S 25 sy Cled bl i 55 5505 s e SL Ol ST
E. decipiens S =5 $55 53 357 el Sl g e85 opl Sladss Sl Ll s (Naseri et al., 2007)
S s Sdlad aS sls Ol Gt ) b Ll (Agboka eral., 2003) S o Jos oS15 Seas dtly O son
A. atomus 555 oibse L5 51 S Ll e s ol el s Aol 4 asly O o A kermanshah
23 e b 5 K8 Il dlax 1AL atomus Oz ol S sla S5 Sl andl il g0 S ) Came lge o
elela bdaly 53 AT Olidss plsil & AL o Fse il SaS iy Camer 53 AL atOmUS 555 o se
(Bottrel & sl (55,5 5555 2l b ek S5dsn JXS LIS 55 g cilis QaLS s aosls ol e
el rt?u’\ Sl pla s sl QLS Ufens sp. el |y A atomus 553§ 5 5 oS ol C?Lu Barbosa, 1998)
J xS s Anagrus epos Girault (Hymenoptera: Mymaridae) 505 4 o Lol SFn s ml @bl asli
5 (Pickett et al., 1989) Erythroneura variabilis Beamer (Hem., Cicadellidae) rUAu. 50 Sz} ( Corer
Circulifer tenellus Baker/ S =3 J,S ;> Anagrus nigriventris Girault (Hym., Mymaridae) ;o5 4 o
53 oslital S B 5le s glasly Slulis (gl s e sleiy .ol e2ls OLLS (Wahaibi & Walker, 2000)

5 el e Slalllan 05 03,00
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Abstract

Eggs of grape leafthopper Arboridia kermanshah Delabola (Hem., Cicadellidae) are attacked by
two parasitoid species Anagrus atomus L. (Hym., Mymariade) (species A) and Ufens sp.
(Hym., Trichogramatidae) (species B) in Isfahan vineyards, Iran. For this research, 27 vineyards
were selected randomly in different climatic regions of Isfahan. Ten plants were selected randomly
per hectare of each vineyard and 3 leaves were sampled on each plant from lower, middle and up-
per strata. Then healthy and parasitized eggs were counted and the percentage of apparent
parasitism was calculated in each vineyard. Three samples that each including 30 parasitized leaf-
hoppers eggs were selected randomly from different climatic regions and the number of wasps
were recorded. The percentage of marginal parasitism was calculated and compared for the two
species. The average percentage of apparent parasitism in area of study was 8.33 that its range was
varied at least 1.5 percent in very hot with dry desert up to 43 percent in dry temperate cold desert.
The semi cold with warm and dry desert and semi-arid cold with dry desert climatic region with an
average 82.8 percent had the highest percentage of marginal parasitism for species A and very hot
with dry desert climate with an average 4.9 percent had the highest percentage of marginal parasit-
ism for species B. The marginal parasitism of both species had moderate to high correlation with
the percentage of apparent parasitism. The correlation coefficient of, in other words, the apparent
parasitism was increased by increasing its marginal parasitism in climatic regions. While the corre-
lation coefficient of species B was negative the apparent parasitism was decreased by increasing its
marginal parasitism in climatic zones. Based on data obtained, it can be interfed that A. atomus was
more efficient than Ufens sp. in different climatic regions of Isfahan province.
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