
RAPD

Agonoscena pistaciae Burckhardt & Lauterer

Agonoscena pistaciae Burckhardt &

Lauterer

DNARAPD

OPA-01OPA-02OPA-03OPA-04OPA-07OPB-07OPK-17OPO-05

NTSYSPOPGENE

OPA-02PIC

Nei

RAPD

Psyllidae

Sasankarimi2@gmail.com



RAPD

Mehrnejad, 2001; Mehrnejad, 2002

Mehrnejad, 2002; Jafari Nadoushan, 1998

Talebi Jahromi et al., 2001

Alizadeh

et al., 2011

Talebi Jahromi et al., 2001

(Alizadeh et al.,

2011

Talebi Jahromi et al., 2001

1 . Phosalone

Stanklewicz

et al., 2001

Syamsuardi & Okada, 2002

DNA

RAPD- PCR

Williams et al. 1990

Farahpour Hagani,

2011Kheyrollahi, 2012;Gallusser et al., 2004;

RAPD

Parker et al. 1998

DNA

DNAMartin

et al. 2008

Kumar and

Gurusubramanian, 2011

2 . Fingerprint
3 . Randomly amplified polymorphic DNA



Tiwari et al.,

2011

Bue`s et al.,

1999

Agonoscena pistaciaeTalebi

Jahromi et al., 2001

Agonoscena pistaciaeAlizadeh et al.,

2011

Liu and Trumble,

2007

Haliotis rubra

RAPDMinisatelliteMicrosatellite

Huang et al., 2000

Artemisia capillarisRAPDZain Hasan

et al., 2009

RAPD

Ofori et al., 2001

1 . Deltamethrin
2 . Piperonyl butoxide

Agonoscena pistaciae

Pistacia vera

٪

""Burckhardt & Lauterer,

1993"

"RhinocolinaeBurckhardt & Lauterer, 1989



RAPD

DNA

DNADNA

Chelex 100

Walsh et al., 1991

Chelex

100 5%

DNA

Eppendorf  Biophotometer-

Germany

DNA

ng/μl

RAPD-PCR

Serçe et

al., 2007

RAPD-PCR

PCR

dNTPs )

10 X

TaqU/µl

DNA

PCR

Eppendorf-Mastercycler-gradient

1 . Polymorphism
2 . Bioneer
3 . Thermocycler

PCRμl

μl

bpFermentas Gene

Ruler 100bp plus

DNA safe stain

GelDoc

Microsoft office Excel

2010

NTSYS-pc Version 2.02

SoftwareRohlf, 2008)POPGENE Version

1.32 SoftwareYeh et al., 1999

4 . Initial denaturation
5 . Annealing
6 . Extension
7 . Final extension
8 . Sharp
9 . Faint
10 . Cluster analysis
11 . COMPLETE Linkage



Nei and Li, 1979

SI=2NXY/(NX+NY)
NXYRAPDX

YNXNY

XY

Zain Hasan et al., 2009

PIC

PIC

piqi

PIC

PIC

Agrama and Tuinstra, 2004

OPA-01

OPA-02OPA-03OPA-04OPA-07OPB-07

OPK-17OPO-05

1 . PIC

Anticarsia

gemmatalisSosa-Gomez, 2004

Keller et al., 2001

Gressel, 2011

PIC

2 . Polymorphic information content

2 i iPIC p q



RAPD

<PIC<

<PIC

Colomba and

Gregorini, 2011PIC

OPA-02

PIC

PIC

OPA-02

OPA-07

OPA-02OPA-07PIC

OPA-02PIC

PIC

OPA-01OPK-17OPA-03OPA-01

PIC

Nei, 1978

Martín

et al., 2008Sosa-Gómez, 2004;Rosenmeier and
Packer, 1993;Ong'amo et al., 2012;

Kheyrollahi, 2012;

Rohollahi,

2013COI

COMPLETE LinkageUPGMA

COMPLETE

C,B,AA

B



RAPD

Naghavi et al., 2006

RAPD

Table 1. Geographical characteristics of sampling areas

AbbreviationLongitudeLatitude
Altitude
(meter)

No. of
used

samples

Region  /
Geographical
characteristics

K130º24'42"56º55'25"17334
Zangi-abad

Kerman

K230º12'18"57º06'56"17774
Haft bagh
Kerman

B28º58'37"56º35'47"20204Dashtab Baft

J28º39'31"57º09'15"17584
Esfandagheh

Jiroft
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Table 2. Primers characteristics
No. of bandsNucleotide sequencePrimersNo.

12CAGGCCCTTCOPA-011
4TGCCGAGCTGOPA-022
4AGTCAGCCACOPA-033
12AATCGGGCTGOPA-044
4GAAACGGGTGOPA-075
6GGTGACGCAGOPB-076
16CCCAGCTGTGOPK-177
12CCCAGTCACTOPO-058

Table 3. Chemical control level against common pistachio psylla (Adapted from
Agricultural Organization of Kerman province)

Control
level

(Acre)
PesticidesAmount of used

Pesticide (Liter)PestCityNo.

150000
Amitraz –Actara  -

Endosulfan
410000

Common
pistachio psylla

Kerman1

320Amitraz – Confidor750
Common

pistachio psylla
Baft2

30000
Actara  - Confidor -
Amitraz  - Mospilan

55000
Common

pistachio psylla
Shahr-e-

babak
3

1200Amitraz14000
Common

pistachio psylla
Bam4

98000
Amitraz  - Actara -

Mospilan
355000

Common
pistachio psylla

Rafsanjan5

0-0
Common

pistachio psylla
Esfandagheh6

PIC

Table 4. Calculated PIC values for each population and primer
Mean PIC value
for each primer

Zangi-abad
Kerman

Haft bagh
Kerman

Esfandagheh
Jiroft

Dashtab Baft
Population

Primer

0.2540.1850.2500.2080.042OPA-01

0.3950.4380.2220.3440.333OPA-02

0.2600.2220.2220.1110.111OPA-03

0.2650.2220.2220.1850.148OPA-04

0.3510.2810.4440.3440.281OPA-07

0.3030.3130.2290.3330.271OPB-07

0.2460.2500.1110.1800.194OPK-17

0.2710.2590.1460.1350.094OPO-05
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Table 5. Genetic identity and genetic distance according to Nei's index between different populations of
Agonoscena pistaciae

Severe chemical controlLow chemical controlNo chemical controlPopulation ID

0.93890.9671***No chemical control

0.9311***0.0335Low chemical control
***0.07140.0631Severe chemical control

Nei's genetic identity (above diagonal) and genetic distance (below diagonal).

Figure 1. Sampling regions (Adapted from bureau of statistics of Kerman Governor)
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Agonoscena pistaciae

Figure 2. Chart of Heterozygosity rate and private bands in Agonoscena pistaciae's populations in different
regions of Kerman province

DNAOPO-05LJ

KB

Figure 3. Banding pattern of Common pistachio psylla's genomic DNA by primer OPO-05 (L: Ladder. J:
Esfandagheh, Jiroft. K: Haft bagh and Zangi-abad, Kerman. B: Dashtab, Baft)



Agonoscena pistaciaeCOMPLETEJ

KB

Figure 4. Dendrogram of Agonoscena pistaciae's 16 genotypes, using Jacard similarity index and COMPLETE
method (J: Esfandagheh, Jiroft. K: Haft bagh and Zangi-abad, Kerman B: Dashtab, Baft)
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Abstract
The current study aimed to investigate the genetic structure of common pistachio psylla

(Agonoscena pistaciae Burckhardt & Lauterer) populations in some pistachio planting areas in
Kerman province with different chemical control management programs. sampling was conducted in
different regions including: Zangi-abad Kerman and Haft bagh Kerman (regions with severe chemical
control), Dashtab Baft (region with low chemical control) and Esfandagheh Jiroft (region without
chemical control) during July-August in 2012. DNA of specimens were extracted with Chelex method
and amplified with eight RAPD primers including: OPA-01, OPA-02, OPA-03, OPA-04, OPA-07,
OPB-07, OPK-17 and OPO-05. After observation and scoring bands patterns, data were analyzed with
NTSYS and POPGENE softwares. Accordingly, OPA-02 was found the most useful primer, that
created the greatest amount of PIC with the rate of 0.395. The results of similarity and genetic distance
between populations based on Nei's method also showed that the low chemical control and the severe
chemical control regions with a genetic distance of 0.0714 have the greatest genetic distance and also
the region with the low chemical control had the highest similarity with the regions without chemical
control. Individuals were clustered using Jacard similarity index. Results indicated that RAPD primers
could separate populations with severe chemical control in a group compare to other regions where,
population of two regions of Esfandagheh and Dashtab were clustered in the same group. These result
showed that heavy chemical control in some regions could probably result in differences among
genetic structures of active populations of this pest.
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