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Changes in incidence and severity of tomato leaf curl disease and
population dynamics of Bemisia tabaci in three tomato cult*ivars in
greenhouse cultivation (Shiraz, Fars Province, Iran)
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Abstract

Tomato leaf curl disease (TLCD) is one of the most destructive diseases of tomato caused by a number of
begomoviruses including Tomato yellow leaf curl virus (TYLCV) belonging to the genus Begomovirus
(family Geminiviridae). TYLCV is transmitted by the whitefly Bemisia tabaci. In order to investigate
changes in occurrence and severity of TLCD and evaluate the viral vector population on three tomato
cultivars namely Yellow Round Multiple Truss (YRMT), PANDA F1 and Black Russian ST 175 (BRST) in
a greenhouse in College of Agriculture, Shiraz University, 45 plants (15 plants from each cultivar) were
randomly selected. Specific primers of an Iranian isolate of TYLCV (TYLCV[Ab]) were used to detect
plants naturally infected with TYLCV by PCR. After symptom emergence, both disease incidence (DI) and
severity (DS) were evaluated visually using an ordinal rating scale. To estimate vector’s population, 50
whitefly puparia were collected from two leaves of each cultivar and based on the vasiforme and outward
specifications of puparia, B. tabaci distinguished from Trialeurodes vaporariorum. The data analysis by SAS
software indicated significant differences in DI, DS and vector population dynamics between three tomato
cultivars. The DI was estimated to be 6.6% to 86.6%, at 40 and 100 days after planting date, respectively.
The incidence and severity of disease and insect vector populations in YRMT and PANDA-F1 cultivars
showed a higher trend and rose more sharply compare to those in the BRST cultivar. BRST was
comparatively more resistant than the two other cultivars (YRMT and PANDA) which were susceptible to
TYLCV.
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Figure 1. Tomato leaf curl disease symptoms including leaflet’s size reduction, deformation, curling and upward
cupping of leaves, yellowing of young leaves margin and interveinal yellowing on leaflet’s lamina with different
intensities observed on infected-tomato plants of A) YRMT cultivar, B) PANDA-F1 cultivar and C) BRST
cultivar. Healthy plant of each cultivar is shown in left panel. dpc (days post-cultivation).
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Table 1. Number of TYLCV-[Ab]-infected plants
from 15 collected plants of each tomato cultivar in
five sampling dates. Percentage of infection has
shown in parentheses.

Sampling date Tomato cultivar

YRMT PANDAFI BRST
20 dpc 0 (0 %) 0 (0 %) 0 (0 %)
40 dpc 0 (0 %) 1(6.6%) 0(0%)
60 dpc 8(53.3%) 2(133%) 0(0%)
80 dpc 9(60%) 9(60%) 2(13.3%)
100 dpc 13 (86.6 %) 13 (86.6 %) 7 (46.6 %)

dpc, (days post-cultivation)
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Figure 2. Electrophoresis pattern of PCR products using a specific TYLCV-[Ab] primer pair on 1%
agarose gel. Line 1: DNA ladder, Line 2: Positive control (Total DNA extract of leaf tissue of a TYLCV-[Ab]-
infected plant, Line 3-17: Total DNA extract of leaf tissue of 15 selective plants from PANDA F1 cultivar,
respectively. Line 18: Negative control (Total DNA extract of leaf tissue of a healthy plant of PANDA F1
cultivar), A) 60 dpc (days post-cultivation), B) 80 dpc and C) 100 dpc.
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Figure 3. Tomato leaf curl disease occurance on three tomato cultivars (YRMT, PANDA F1 and BRST) in five
sampling dates (days post-cultivation).
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Table 2. Statistical analysis comparison of Tomato yellow leaf curl virus occurrence on three tomato cultivars
(YRMT, PANDA F1 and BRST) two by two.

Comparison Intercept slope

d SE(d) teal Pr>t d SE(d) teal Pr>t
YRMT vs. PANDA 0.032 0.051 0.627 0.553™ 0.008 0.011 0.727 0.494™
PANDA vs. BRST 0.0266 0.021 1.266 0.252™ 0.035 0.01 3.5 0.0128°
YRMT vs. BRST 0.0586 0.047 1.246 0.259™ 0.043 0..01 4.3 0.005"
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Disease Progress Curve
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Figure 4. Tomato leaf curl disease progress on three tomato cultivars (YRMT, PANDA F1 and BRST) in five

sampling dates (days post-cultivation).
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Table 3. Statistical analysis comparison of tomato leaf curl disease severity of three tomato cultivars (YRMT,

PANDA F1 and BRST) two by two.

Comparison Intercept slope

d SE(d) teal Pr>t d SE(d) teal Pr>t
YRMT vs. PANDA 0.029 0.041 0.707 0.506™ 0.007 0.05 0.14 0.600"™
PANDA vs. BRST 0.019 0.01 1.99 0.093™ 0.024 0.05 0.48 0.524™
YRMT vs. BRST 0.048 0.04 1.22 0.266" 0.031 0.01 3.1 0.021°
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Figure 5. Vector abundance trend on three tomato cultivars (YRMT, PANDA F1 and BRST) in five sampling
dates (days post-cultivation).
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Table 4. Statistical analysis comparison of Bemisia tabaci abundance trend on three tomato cultivars (YRMT,
PANDA F1 and BRST) two by two. The data presented in the Table is the mean of five sampling dates data.

Comparison Intercept slope

d SE(d) teal Pr>t d SE(d) teal Pr>t
YRMT vs. PANDA 1.196 0.686 1.743 0.131™ 0.008 0.004 2 0.092™
PANDA vs. BRST 0.309 0.127 2.433 0.0509" 0.005 0.002 2.5 0.0465"
YRMT vs. BRST 1.505 0.677 2.223 0.067™ 0.013 0.004 3.25 0.0174
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