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Abstract

Citrus yellow vein clearing virus (CYVCV), is the causal agent of a destructive disease that has been
spreading in Iran and a number of countries in the region in recent years. To identify susceptible hosts of the
disease, the budwoods of the important lime and lemon genotypes of Iran were collected from asymptomatic
mother trees. Then the samples were confirmed to be CYVCV-free by biological indexing using the
indicator plant. The buds of the genotypes were then propagated on sour orange (Citrus aurantium)
rootstocks and the plants were simultaneously graft-inoculated with the Iranian LEN isolate (GenBank
accession number: KX902488). The inoculated and control plants were maintained under controlled
temperature conditions (24°C during the day and 18°C at night). Persian lime (C. latifolia) and nine lemon
(C. limon) varieties were identified as disease-susceptible cultivars among the 21 studied genotypes. To
confirm infection in symptomatic inoculated plants, total RNA was extracted from the bark and midrib of
new flushes and a two-step RT-PCR was performed. No symptoms were observed in the other genotypes
studied until one year after inoculation. Disease severity in susceptible genotypes was graded from 0 to 4
based on the severity of symptoms on the lateral veins and cultivars were divided into three groups according
to the intensity of the response. The relationship between ancestral affinity of lemon cultivars and
susceptibility to Citrus yellow vein clearing virus was discussed.
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Fig. 1. A proposed pattern for scoring the severity of citrus yellow vein clearing disease based on the

percentage of the symptoms on the upper (top row) and lower (bottom row) leaf surfaces (LS). Scale 0:

no symptoms; Scale 1: symptoms in less than 25% of LS; Scale 2: symptoms in 26% to 50% of LS;

Scale 3: Symptoms in 51% to 75% of LS and Scale 4: Symptoms in more than 76%o of LS.
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(Table 1) (A) and confirmation of the infection by polymerase chain reaction with reverse

transcription (B). Lanes: 1 to 4. Replications of the studied inoculated plants, 5. LEN isolate of
CYVCYV, 6. RT control, L. 100 bp DNA ladder (GeneRuler, Thermo Scientific).
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Table 1. Studied lime and lemon genotypes and their response to CYVCV.

Disease severity in inoculated replications

No. Genotype/Cultivar Origin* 1 2 3 4 Mean Disease severity** Response

1 Fino lemon (Citrus limon) A 86.00 94.00 73.00 68.00 80.25a Very susceptible
2 Lemon N.5 (Citrus limon) B 84.00 78.00 73.00 69.00 76.00 a Very susceptible
3 Verna lemon (Citrus limon) A 55.00 82.00 56.00 64.00 64.25b Susceptible

4 Monachello lemon (Citrus limon) B 68.00 61.00 48.00 59.00 59.00 b Susceptible

5 Frost Eureka (Citrus limon) B 73.00 55.00 66.00 58.00 63.00 b Susceptible

6 Santa Teresa lemon (Citrus limon) B 82.00 44.00 60.00 62.00 62.00 b Susceptible

7 Allen Eureka lemon (Citrus limon) B 39.00 69.00 58.00 50.00 54.00 b Susceptible

8 Frost Lisbon lemon (Citrus limon) B 25.00 45.00 44.00 42.00 39.00¢c Low susceptible
9 Cascade lemon (Citrus limon) B 64.00 26.00 17.00 34.00 3525¢ Low susceptible
10 Persian lime (Citrus latifolia) A 38.00 22.00 34.00 26.00 30.00c Low susceptible
11 Sweet lime (Citrus limettioides) A 0.00 0.00 0.00 0.00 0.00d Non-susceptible
12 Meyer lemon (Citrus meyeri) B 0.00 0.00 0.00 0.00 0.00d Non-susceptible
13 Mexican lime (Citrus aurantifolia) A 0.00 0.00 0.00 0.00 0.00d Non-susceptible
14 Alemow (Citrus macrophylla) A 0.00 0.00 0.00 0.00 0.00d Non-susceptible
15 Rangpur lime (Citrus limonia) A 0.00 0.00 0.00 0.00 0.00d Non-susceptible
16 Volkamer lemon (Citrus volkameriana) A 0.00 0.00 0.00 0.00 0.00d Non-susceptible
17 Rough lemon (Citrus jambhiri) A 0.00 0.00 0.00 0.00 0.00d Non-susceptible
18 Yuzu (Citrus junos) A 0.00 0.00 0.00 0.00 0.00d Non-susceptible
19 Bakeraii (Citrus sp.) A 0.00 0.00 0.00 0.00 0.00d Non-susceptible
20 Lime hybrid N.1 (Citrus sp.) A 0.00 0.00 0.00 0.00 0.00d Non-susceptible
21 Lime hybrid N.2 (Citrus sp.) A 0.00 0.00 0.00 0.00 0.00d Non-susceptible

* - A: Collection of Citrus and Subtropical Fruits Research Center; B: Jiroft collection.

** - Values are significant at P<0.01.
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