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g (SLolis )bz o)) Some (alS 55, (23 obow
s Soggesl @l el 03,5 ool
s ey Goyb 5l HSVA el g (Sl Jlas! Jolis
bl sleal a4 algns RNA &5 5 (o8 o oialo
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Astruc et al., 1996; Elbeaino ) cuwloass 3 135 «

et al., 2012a; Elbeaino et al., 2012b; Elleuch et al.,
2013; Hataya et al., 2017; Polivka et al., 1996;
Roistacher,1996; Sano, 2003a; Sano et al., 1989;
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ol 51 oSG HSVA & Sogll .(Ready, 2003
el (LS e glgil 18,5 coamw elol asile (slogas

9 )bl s}.l—‘ ‘UALS sw ‘LS’% s}l.b suy sng.c s)ji”



(\Y‘ﬁﬁ) )\ o)Lo..'f: A ..\.1>‘=\.».~.A 6)5b55‘e51$¢129e

o0y lgwl 0Sg,g (Transmission potential rate)
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G
);u Sl Jys (o5 by
VP-19 5’- GCCCCGGGGCTCCTTTCTCAGGTAAG -3° Complementary to HpSVd residues 85-60
VP-20 5- CGCCCGGGGCAACTCTTCTCAGAATCC -3 Homologous to HpSVd residues 78-102
VP-98 5’-CTCCAGAGCACCGCGGCCCTC -3° Complementary to HpSVd residues 120140
VP-99 5’- CTGGGGAATTCTCGAGTTGCCGC -3° Homologous to HpSVd residues 1-23

S rd 9,50 YO (i3S9 Sy 50 PCR (49031 plowil e p3¥ dlgo -F Jgur

oQLc (]Jj)iw) )1.).5.@

10x PCR buffer 2.5

dNTPs (10mM) 0.5
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C.) Superina F1 4 (sativus L. cv. Beith alpha

\Al

monomeric infectious ) susaS ao,ﬂ Hb SO alicor anp -Y
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Hop stunt viroid Distribution in Pistachio Gardens of Kerman Province and

Evaluating the Mechanical Transmission and Reaction of Two Pistachio Rootstocks to

this Viroid

Abstract

Hop stunt viroid (HSVd) infects a large
number of woody plants such as grapevine, citrus,
plum, peach, fig, mulberry, pear, pistachio, and
almond. Kerman province is the most major
pistachio-growing region in Iran. During 2015—
2016, pistachio cultivars were surveyed in the
province to detect HSVd. A total of 106
asymptomatic and symptomatic leaf samples
showing mosaic, yellowing, and chlorosis
symptoms were collected from pistachio trees and
assayed for the HSVd infection by reverse
transcription polymerase chain reaction, and dot-
blot hybridization. Results showed that four
pistachio cultivars (Momtaze, Kalleh-Ghouchi,
Ohadi, Ahmad-aghaei) are infected by HSVd,
while no HSVd infection was detected in the
Akbari cultivar. In this study, bioassay tests
including the mechanical transmission of viroid to
pistachio rootstocks were used to evaluate the
of Iranian HSVd

biological characteristics

AD

pistachio variants. The infectivity of one HSVd
variant (Ker.Ana.P1) was further verified by
mechanical inoculation. The viroid variant was
transmitted to two different healthy pistachio
rootstocks (Badami, University of California
Berkeley I (UCB-1)) using infected sap by three
inoculation methods i.e. slashing, rubbing, and
RNA injection. Results indicated that all three
methods cause infection of the pistachio rootstocks
with HSVd. However, the slashing inoculation
showed higher transmission efficiency in Badami
and UCB-1 at the rate of 86.67 and 80 percent,
respectively. According to this study, it seems that
HSVd infection is increasing on pistachio trees in
Kerman province due to lack of attention to
sanitary measures during agricultural operations
such as pruning, which leads to transmission of
disease agents like viroids.

Keywords: Pistachio

Biological indexing,

cultivars, Prokaryotes



