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Detection of Pierce's Disease in some Vineyards of Iran

N. Amanifar’
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Abstract

Pierce's disease (PD) has been recently reported from Iran. The aim of this study was to detect this disease in
major vineyards in Iran.To determine the distribution pattern of this disease, during 2013-2018 years, 365
samples of leaf and stem of grapes of 88 vineyards were collected with PD symptoms. Samples obtained of
Iranian grape growing provinces of Fars, Khorasan Razavi, North Khorasan, South Khorasan, Semnan,
Alborz, Tehran, Qazvin, Zanjan, West Azarbaijan, East Azarbaijan, Kurdistan, Kermanshah, Lorestan,
Kohgiluyeh va BoyerAhmad, Markazi, Hamedan and Chahar Mahal va Bakhtiary. Samples were tested for
the presence of Xylella fastidiosa by culturing, DAS-ELISA and PCR assay with X fastidiosa-specific
primers. Pathogenicity tests, for some isolates, were conducted on grapevine (cv. Bidaneh Qazvin) under
greenhouse conditions. Early symptoms is leaf scorched, while adjacent tissues turned yellow or red. Some
grapes showed “matchstick” symptoms in which the leaves dropped from the plant, while petioles remained
attached. Approximately 56% (212 of 365), 44.8% (43 of 96) and 7.1% (26 of 365) of the samples, by DAS-
ELISA, PCR and culturing, were infected to X fastidiosa, respectively. Although based on DAS-ELISA all
of the sampled provinces showed infected to X fastidiosa, there were by the results of culturing and PCR
infected to X fastidiosa is definitive for some vineyards provinces of Fars, Khorasan Razavi, Alborz,
Qazvin, Zanjan, Lorestan, Hamedan and Chahar Mahal-va-Bakhtiary.
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Table 1. Quantities of Polymerase Chain Reaction
components in 20 and 50 pL reactions

20 pl 50 ul
HotStarTaq Master Mix 10 ul 25l
Primers (each of) (10mM) Il 2 ul
Template DNA 2 ul 3ul
Hyo 7 ul 20 pl
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Table 2. Perimer sets used for amplification of fragments of Xylella fastidiosa genome

GeneTarget Primer Primer Sequences Annealing Amplicon Reference
(5°t03) Temperature Length
C) (bp)
RNA polymerase RST31* GCGTTAATTTTCGAAGTGATTCGATTGC 55 733 Minsavage et
sigma-70 factor =~ RST33 CACCATTCGTATCCCGGTG al. 1994
gene
Hypothetical 272-1-int** 5'-CTGCACTTACCCAATGCATCG-3' 56 600 Pooler &
protein gene 272-2-int 5'-GCCGCTTCGGAGAGCATTCCT-3' Hartung 1995
16S r DNA Dixon454fa* 5'-AACAACTAGGTATTAACCAATTGCC- 57 847 Chen et al.
3 2007
Dixonl261rg 5'-CCTTTTGTTGGGGAAGAAAA-3'
16S r DNA R1378** 5'-CGGTGTGTACAAGGCCCGGGAACG- 58 1100 Gai et al.
3 2011
PO27F 5'-GAGAGTTTGATCCTGGCTCAG-3'

* Prepared from IDT

** Prepared from Macrogen
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Fig. 1. Various symptoms of Pierce disease on grapes. a. leaf scorched, b. single tree with symptoms of Pierce
disease in vineyard (Takestan-Qazvin), c¢. symptoms leaves dropped, while petioles remained attached
(“matchstick”) (Malayer-Hamadan), d- “matchstick” symptoms in Pikami cultivar (Khalilabad-Khorasan
Razavi), e- “matchstick” in Bidaneh cultivar (Takestan-Qazvin), f-green islands on twig of Bidaneh cultivar
(Takestan-Qazvin), g- leaves dropped and severe leaf scorched (Farooq-Fars), h- grape dehydration and leaf
scorched (Bonab-East Azerbaijan), i- leaves dropped (Rabat Karim-Alborz), j- decline and leaf scorched in
Pikami cultivar (Kashmar- Khorasan Razavi), k- drying of grape clusters (Khorram Abad, Lorestan) and I- leaf
scorched in Askari cultivar (Goharrood- Chaharmahal va Bakhtiary).
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Fig. 2. Map of the report "Pierce" disease in the major regions of grape cultivation in Iran based on DAS-
ELISA, PCR and culturing methods
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Fig. 3. Gel electrophoresis pattern of PCR amplification products using Xylella fastidiosa specific primers. PCR
products with primers RST31/RST33 from bacterial colonies isolated from grape (lane 1 and 2), from DNA of
grape petioles (lane 3), from bacterial colonies isolated from almond (lane 4). PCR products with primers
Dixon454fa/Dixon1261rg from bacterial colonies isolated from pistachio (lane 5), from DNA of almond petioles
(lanes 6 and 7), from bacterial colonies isolated from almond (lane 8), from bacterial colonies isolated from grape
(lane 9). PCR products with primers 272-1-int/272-2-int from bacterial colonies isolated from almond (lane 10),
from DNA of pistachio petioles (lanes 11), from bacterial colonies isolated from grape (lane 12 and 13) and from
DNA of grape petioles (lane 14). 100 bp DNA ladder (lane M).
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Table 3. State of infection to Pierce's disease in major regions of grapevine cultivation in Iran and comparison of

Xylella fastidiosa detection methods

Sampling region

Sampling time

Assay results (positive/tested)

(Province) DAS-ELISA PCR Culturing  Results
Qazvin August 2013 9/16 2/4 2/16 Detected
September 2014 14/23 3/6 1/23 Detected
August 2015 11/17 2/5 2/17 Detected
August 2016 11/20 1/3 1/20 Detected
September 2017 12/18 2/4 1/18 Detected
October 2018 8/15 1/2 3/15 Detected
Khorasan Razavi Sep. 2014 6/10 1/3 0/10 Undetected
Sep. 2016 15/21 3/7 2/21 Detected
October 2017 12/16 3/5 2/16 Detected
Chaharmahal va Bakhtiary October 2013 2/3 1/1 0/3 Undetected
September 2014 3/4 0/1 0/4 Undetected
August 2015 2/3 0/0 0/3 Undetected
October 2016 2/4 11 1/4 Detected
August 2018 2/5 172 /5 Detected
Fars August 2013 57 1/3 0/7 Undetected
October 2014 4/10 0/3 1/10 Detected
September 2015 5/9 12 1/9 Detected
Hamedan August 2013 7/11 1/3 0/11 Undetected
October 2015 6/11 2/5 1/11 Detected
September 2016 4/6 0/2 1/6 Detected
Lorestan August 2015 8/11 1/3 1/11 Detected
Southern Khorasan August 2014 3/4 1/3 0/4 Undetected
October 2016 0/3 0/0 0/3 Undetected
Semnan October 2015 3/3 11 0/3 Detected
August 2017 1/3 0/1 0/3 Undetected
Esfahan September 2013 1/3 0/1 0/3 Undetected
August 2016 3/8 0/1 0/8 Undetected
Zanjan October 2014 3/4 1/1 1/4 Detected
August 2015 3/5 12 0/5 Detected
August 2016 4/6 1/1 1/6 Detected
Western Azerbaijan August 2014 2/3 1/1 0/3 Undetected
August 2015 0/2 0/0 0/2 Detected
September 2016 2/5 1/1 0/5 Undetected
East Azarbaijan August 2014 3/5 1/3 0/5 Detected
August 2015 0/3 0/0 0/3 Undetected
September 2016 4/10 1/2 0/10 Undetected
Alborz August 2013 11/14 3/3 2/14 Detected
August 2015 2/4 0/1 0/4 Undetected
September 2018 7/10 1/3 1/10 Detected
Kurdistan September 2014 2/3 1/1 0/3 Undetected
September 2016 12 0/1 0/0 Detected
Kermanshah September 2016 3/6 1/1 0/6 Detected
Northern Khorasan September 2018 2/5 0/1 0/5 Undetected
Markazi September 2017 1/4 0/0 0/4 Undetected
Tehran September 2018 2/5 1/1 0/5 Detected
Kohgiloyeh va Boyerahmad September 2018 1/5 0/1 0/5 Undetected
Total 212/356 43/96 26/365
Infectivity percent 56% 44.8% 7.1%

Detected: Positive reaction based on ELISA, PCR and isolation on media culture
Undetected: No isolation on media culture
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Fig. 4. Pathogenicity of Xylella fastidiosa isolates on Bidaneh cultivar of grape in greenhouse conditions. Left-
Appearance of the early symptoms of leaf scorch on grape leaves about two months after inoculation. Right-
Leaves dropped, while petioles remained attached (“matchstick”) and Green islands symptoms on grape twigs

about eight months after inoculation.
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