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AND ITS VECTOR IN SOUTHERN IRAN
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Table 1. Nucleotide sequences, targeted genomic loci and strain specificity of primers used in polymerase chain

reaction(PCR)
Primers Nucleotide sequence (5'3")(forward reverse) Target /2251(11:;)11 Specificity
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africanus
CGO3F RGG GAA AGA TTT TAT TGG AG Ca. L.
CGOSR  GAA AAT AYC ATC TCT GAT ATCGT |05 TRNA 800 asiaticus
libER ACG CCG AAT TAC AGA ATC ATA C Ca L.
omp 1132 asiaticus
libEF TTC GCA GAA TTA AAA GGT TGT TA
IbIR TTC TCG TCT TTA CCC GAA C Ca L.
asiaticus
LbIE TAT GGG TCA AAT ACA TCT A omp 909
MHJﬁaMmchQuﬁMeﬁﬁJwb cw

oS de bl 3l (ol 53 i sed S5 DS e bl
AL 5 (V JKE)a5 035 55 s B ool
3 el e s SO LB L aslis 55 55 sed
Rl e Gl e 5 Ol S e slak S
I 5 s Sl oy w Gble & 03 580 oy J-
s Lol s s ol glaailis o S0

A d)ﬂ@? Sl

Yo

e oge Solom e 9 Jom 352y
Blsl o foemy a8 SO a3l sy LG oS s
S -6 0SSl eslaul Ly J—<€.> Ol plm (galdas
Sty Jomy A3 S d)ﬂ@?ﬁ LS o Ol s 55
=L «(Diaphorina Citri) oLs o bl Joy ol
33 A el d,a_:z_;.? guhsf e 0 900 J.ALG @L:“T Cy
L 31 g5 8L as Trioza erytreae « S «ai gz



VA0-YoA AAFAN Jl / ¥ ojles / FA sl / LS glagsles

S o bl o 4 O35 53 25 sed S50 o s (ol IS

Fig. 1. Heavy infestation of a lime tree with Diaphorina citri in Roodan (Hormozgan).
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Fig. 2. Huanglongbing - like symptoms in sweet orange in Roodan. A: Yellow shoot and upright growth of leaves.

B: Defoliation of shoots and twig dieback.
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Fig. 3. Huanglongbing symptoms in citrus leaves. A: Yellowing and blotchy mottling in leaves of Valencia sweet
orange from Nikshahr. B: Blotchy mottling in a leaf of a young grapefruit plant, graft inoculated with
scions from huanglongbing—affected Valencia sweet orange (left) compared with a healthy leaf( right)
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Fig. 4. Amplification of Candidatus Liberibacter asiaticus DNA from psyllid and citrus samples by PCR using

different primer pairs. M, H, Hp and W, marker, healthy sweet orange, healthy psyllid and water control,
respectively. A: Direct PCR with Valencia sweet orange from Sarbaz ( 1 and 2) using A2/JS primer pair.
B: Nested nested PCR with psyllid samples from Roodan (1 and 2) using F1/R1 and F2/R2 primer pairs.
C: Nested PCR with sweet orange from Sarbaz (1, 2, 3, and 4) using OI1/OI2¢ and CGO3F/ CGOSR
primer pairs.D: Nested nested PCR with symptomatic Valencia sweet orange from Sarbaz (1) and Senderk
(2) using libEF/ libER and libIF/ libIR primer pairs.
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Table 2. Detection of Ca. Liberibacter asiaticus in Diaphorina citri samples from Sistan-Baluchistan and
Hormozgan provinces by nested PCR using F1/R1 and F2/R2 primer pairs

Location of psyllid Date of collecion in  No. of psyllids No. of psyllids Percent
collection 2007 tested testing positive infection
Ghasreghand February 10 8 80
Sarbaz March 40 33 82.5
Roodan April 20 15 75
Senderk May 20 16 80
Roodan June 20 13 65
Roodan July 20 13 65
Senderk August 5 3 60
Sarbaz September 5 2 40
Total 140 103 70.3

SOkl 53 s 05 olew 4 S sSCie r.p\; L LS 0 Ol ;5 sbaa g 5 Ca. Liberibacter asiaticus b, o] ARSPRES

PCR e sy 08 30 5 Ol gy =0l

Table 3. Detection of Ca. Liberibacter asiaticus in leaf samples of symptomatic citrus trees by PCR in Sistan-
Baluchistan and Hormozgan provinces

Host

Ca.L. asiaticus positive
trees/ total trees tested

Location of collection . .
Primer pair used

Citrus sinensis
Valencia

Citrus sinensis
Valencia

Citrus sinensis

Citrus sinensis

Citrus reticulata
Ponkan

Citrus sinensis
Valencia

A local Citrus
reticulata

Total

A2/15 (D)

Sarbaz (S) 6/10

OI1/0OI12¢ and CGO3F/
CGO5R
(N)
OI1/0I2¢ and CGO3F/
CGOSR
(N)
F1/Rland
F2/R2
(N)
F1/Rland
F2/R2
N)
F1/Rland
F2/R2
(N)

F1/Rland
F2/R2

N)

Sarbaz (S) 8/10

Ghasreghand (S) 2/7

Ghasreghand (S) 12/26

Sarbaz (S) 1/6

Senderk and Roodan (H) 16/31

Roodan(H) 0/20

45/110

S= Sistan-Baluchistan, H= Hormozgan, D= Direct PCR, N= nested PCR
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Ca.L. africanus from South Africa —Nelspruit (AY642158)

Ca.L. asiaticus , Thailand-NakhomPathom(AY842432)

Ca.L. asiaticus, China-Behai (A'Y842429)

:3 Ca.L. asiaticus, India-Poona (AY642159)
Ca.L. asiaticus , Iran,Sistan - Baluchistan (HQ267229)
58

Ca.L. asiaticus , Iran — Hormozgan (HQ267230)

Ca.L. asiaticus, Nepal- Pokhara (AY842430)

Ca.L. asiaticus, Philipin — Lipacity (AY842431)

Burcella melitensis (NP539747)

35k S Ve bl OUS 0 e 00 olem (Slpl B alr S L Gl Glaaldr awslie 4 b g e (S5 5k S50 0SS
outgroup ol se4 Burcella melitensis s b 51 o540 DNAMAN SISk 50T Sl (S35 48 <5 .0pmys
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Fig. 5. Phylogenetic tree showing the genetic relationship of Iranian isolates of huanglongbing with six "Ca.
Liberibacter' isolates on the basis of 909 bp of the opm gene. The tree was constructed using phylogenetic
tree option of DNAMAN software. Burcella melitensis bacterium was used as outgroup. GenBank
accession numbers are in parentheses to the right of isolate name.
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