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ABSTRACT

Beet curly top Iran virus (BCTIV) is one of the factors causing leaf curl disease in tomato plants. Most tomato
cultivars have been grouped as susceptible and some moderate resistant to BCTIV. In addition, the level of minerals
varies between susceptible and resistant plants in response to plant pathogens. In this study, the level of key minerals
was evaluated using ICP-MS in both susceptible and moderately resistant tomato cultivars in response to infection by
BCTIV; based on a completely randomized design. Results showed that among five tested minerals including ion,
phosphorus, potassium, calcium and magnesium, the level of potassium was higher in Super Chief, the moderately
resistant cultivar, compared to that of Grosse Lisse, as the susceptible cultivar. In addition, the level of potassium
accumulation in leaf tissues increased significantly (P<0.05) after virus infection in Super Chief. In contrast, the level
of iron was higher in the susceptible cultivar, Grosse Lisse, compared to that of moderately resistant cultivar and the
iron level was decreased significantly (P<0.05) in this cultivar after virus infection. Therefore, tomato plants with
higher potassium content or capability of accumulating this mineral after virus infection showed resistant/tolerant
phenotype to BCTIV infection. In addition, the appearance of yellowing symptom in the young leaves of Grosse
Lisse can be explained by the reduction of iron in the infected plants.
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Figure 1. Disease symptoms in tomato plants infected with beet curly top Iran virus. A: Super Chief cultivar infected

with BCTIV that shows a mild leaf curling symptom and light thickening of leaves, B: Healthy Super chief cultivar,

C: Grosse Lisse cultivar infected with BCTIV that show yellowing, severe leaf curling and small leaves. Yellow
tissue in young leaves is shown with an arrow, D: Healthy Grosse Lisse cultivar.
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Figure 2. Electrophoresis of PCR products amplified by specific primers for the coat protein of Beet curly top Iran
virus in both susceptible and moderately resistant tomato cultivars 21 days after inoculation. Lanes 1-3 and -6
represent healthy and infected Grosse lisse, respectively. Lanes 7-9 and 10 to 12 represent healthy and infected Super
Chief, respectively. Lane 13 shows amplification of coat protein gene in a positive contol.
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Figure 3. Comparision between the infecion rates of Beet curly top Iran virus.in Grosse Lisse-and Super Chief
cultivars. Error bars show the standard deviations.
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Table 1. Analysis of variance for the effects of Beet curly top Iran virus infection on the concentration of minerals in leaf

Source of Mean of Squares

variation df K Ca Mg P Fe
Cultivar 1 0.0596284 0.0006394™ 0.0021007™ 0.00029897™ 59583/02"
Infection 1 0.047034" 0.0079196™ 0.0032373"™ 0.01544103" 56889.864™
Cultivarx Infection 1 0.009257" 0.0014317 ™ 0.0002982" 0.0428393™ 68232.8
Error 1 0.004036 0.008406 0.0012094 0.0040362 423.58
Coefficient of variation 7.2 10.0 9.1 7.2 17.6

Sl ge BT deg pac 5 1) 910 e j0 o e BSI NS g s e

*, **, ns: Significantly difference at 5% and 1%, and non-significant differenc, respectively.
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Table 2. Comparison of means between the effects of tomato cultivars on minerals concenterations

Cultivar K Ca Mg P Fe
% mg/kg
Super Chief 1.6502 a 0.9199 a 0.3997 a 0.8922 a 187.32 a

Grosse Lisse 1.4275b 0.8985 a
Means with the same letter are not statistically different

0.3579 a 0.8764 a 46.39 b

s Gl yaie Sl 5 gy (Sogll pobe 5 o) Bl i1 HeSilesiglio X Jgur
Table 3. Comparison of means between the effects of tomato cultivars and virus infection on minerals concenterations

; K Ca Mg P Fe
Cultivar o ek
Super Chief Infected 1.8354 a 0.8448 a 0.3554 a 0.9104 a 5294 a
Healthy 1.5575b 0.9575a 04219 a 0.8595 a 39.84a
Grosse Lisse Infected 1.4762 bc 0.8759a 0.3409 a 0.7241 a 43.06 a
Healthy 1.3783 c 09178 a 0.3750 a 1.060 a 331.58 b

Means with the same letter are not statistically different
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