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ABSTRACT 

Rashid M. H., Hossain I., Alam M.S., Zaman M. M. and Hannan A. 2008.  Study on Virus-Vector Relationship in TYLCV of Tomato. 
Int. J. Sustain. Crop Prod. 3(1):1-6 
 

The study was conducted at Horticulture Research Centre, Bangladesh Agricultural Institute (BARI), 
Gazipur to find out virus-vector relationship in TYLCV of tomato during 2000-2001. So far, 16 different 
viruses have been recorded on tomato in Bangladesh. Among these viral diseases, Tomato Yellow Leaf Curl 
Virus (TYLCV) is considered as the most devastating one. Single whitefly has been found capable of 
transmitting TYLCV. The minimum acquisition feeding period, inoculation feeding period, pre-acquisition 
starvation period and post-acquisition starvation period required by B. tabaci to transmit the TYLCV were 30 
minutes each. The young seedlings up to the age of 20 days were found to be highly vulnerable to the 
virus.  
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INTRODUCTION 
Tomato (Lycopersicon esculentum Mill.) is one of the most widely grown vegetable crops, highly popular due to 
its high nutritive value, taste and versatile use. It is a good source of vitamins (A and C) and minerals (Hobson 
and Davies, 1971; Kalloo, 1991). In Bangladesh, it is widely grown in winter and to some extent in summer 
season. About 15014.17 ha of land were under tomato cultivation, producing 100485 t fresh fruits in the year 
2001 (BBS, 2004). Although the total cultivated area and production of tomato in our country have increased 
gradually over the last few years but the productivity is still very low (6.46 t ha-1) compared to the average of the 
world yield (26.29 t ha-1) as per FAO (2003). Among the factors responsible for low yield of tomato, diseases are 
considered to be the most serious ones. Globally tomato is susceptible to more than 200 diseases, out of which 40 are 
caused by viruses (Martelli and Quacquarelli, 1982; Lukyanenko, 1991). So far, 16 different viruses have been 
recorded on tomato in Bangladesh (Akanda, et al., 1991 and Akanda, 1994). Among these viral diseases, Tomato 
Yellow Leaf Curl Virus (TYLCV) is considered as the most devastating one (Kalloo, 1991). The tomato leaf curl 
infected plants remain stunted, shoots and leaves are smaller and assume an erect position. Such leaves are usually 
rolled upward and inward and become deformed and severely chlorotic. In Bangladesh, Akanda et al. (1991) first 
noted the prevalence of TYLCV. Few bench mark research on this virus have been carried out in the country 
(Akanada and Rahman, 1993; Alam, 1995; Shih et al. 1998 and Maruthi et al. 2005). During last two decades the 
virus has emerged as devastating one causing economic loss of up to 100% in many tropical and subtropical 
(Lukyanenko, 1991; Peterschmit et al. 1999, Moriones and Castillo 2000 and Varma and Malathi, 2003). Recently, 
TYLCV has become the prime limiting factor in tomato production in Bangladesh (Anon., 2004). However, 
thorough study on prevalence and damage of tomato due to the virus, have not yet been studied in Bangladesh. To 
ensure profitable cultivation of high quality tomatoes, the prime importance has to be given for effective 
management strategy for the disease. Considering the importance of the above background, the present research 
program was designed to study on virus-vector relationship in TYLCV of tomato 
 

MATERIALS AND METHODS 
An investigation was carried out at Horticulture Research Centre, Bangladesh Agricultural Research Institute 
(BARI), Gazipur to observe the virus-vector relationship in TYLCV of tomato. The tomato plants having 
TYLCV infection were collected from the field and tested for TYLCV. Those plants which gave positive 
reaction of Polymerase Chain Reaction (PCR) test were used as TYLCV mother plant. Healthy colonies of 
whiteflies were maintained on eggplants under insect proof case and used throughout transmission study. A 
wooden micro-case of 60 cm X 60 cm was made, where the top was made by glass and side covered by 60 mesh 
nylon net which helped to protect whitefly inside the case. This micro-case was used for whitefly transmission. 
 

Determination of number of whiteflies required for transmission of TYLCV 
This study was carried out to determine the minimum number of the viruliferous vector required for successful 
transmission of the virus. The whiteflies collected from the healthy colony were first allowed to feed on diseased 
plant by giving 12 hrs acquisitions feeding period and they were allowed to feed on healthy tomato seedlings of 20 
days old for 12 hrs of inoculation feeding period. In case of acquisition feeding on diseased tomato plants, a known 
number of whiteflies viz. 1, 3, 5, 10, 15 and 20 whiteflies per seedling of test plant were allowed in the case. 

Int. J. Sustain. Crop Prod. 3(1):1-6 (February 2008) 

© 2007 Green World Foundation (GWF) 



Int. J. Sustain. Crop Prod. 3(1) (February 2008) 
 

2

Afterward the plants were sprayed with Nuvacron (0.2%) to kill the whiteflies. Five tomato seedlings were used for 
each treatment and the experiment was repeated twice.  
 

Influence of acquisition feeding period on TYLCV transmission 
To determine the minimum acquisition feeding period, the non-viruliferous whiteflies were collected in small 
case and were allowed to feed the diseased tomato plants by giving an acquisition feeding period of 15 minutes, 
30 minutes, 1 hr, 2 hrs, 4 hrs, 6 hrs and 8 hrs after which they were transferred accordingly to healthy tomato 
plants for inoculation feeding period of 12 hrs. Five viruliferous whiteflies per plants were allowed for feeding 
the test plants for each test and then the plants were sprayed with Nuvacron (0.2%) for killing the whitefly. The 
seedlings were then allowed to grow. 
 

Influence of inoculation feeding period on TYLCV transmission 
In order to determine the minimum inoculation feeding period, the whiteflies were allowed for an acquisition 
feeding period of 12 hrs. The viruliferous whiteflies were transferred to healthy tomato plants for inoculation 
feeding period of 15 minutes, 30 minutes, 1 hr, 2 hrs, 3 hrs, 4 hrs and 5 hrs. Five viruliferous whiteflies were 
allowed to feed on each test plant and the plants were sprayed with Nuvacron (0.2%). Later the seedlings were 
allowed to grow. 
 

Influence of pre-acquisition starvation period on TYLCV transmission 
To determine the effect of pre-acquisition starvation feeding period on the rate of transmission of TYLCV, the 
non-viruliferous whiteflies were collected in small case and were allowed to starve for different periods viz., 15 
minutes, 30 minutes, 1 hr, 2 hrs, 4 hrs and 5 hrs. They were then given 12 hrs acquisition and 12 hrs inoculation 
feeding periods. After the treatment, the plants were sprayed with Nuvacron (0.2%) and then allowed to grow. 
 

Influence of post-acquisition starvation period on TYLCV transmission 
To determine the effect of post-acquisition starvation feeding period on the rate of transmission of TYLCV, the 
non-viruliferous whiteflies were collected in small case and were allowed to acquire the virus for 12 hrs and then 
subjected them to different starvation period viz. 0.0 minute, 30 minutes, 1 hr, 2 hrs, 3 hrs and 4 hrs. Thereafter, an 
inoculation feeding period of 24 hrs was given for these whiteflies to feed on the test plants. Then the plants were 
sprayed with Nuvacron (0.2%) and finally allowed to grow. 
 

Effect of age of the tomato plant and its susceptibility to TYLCV 
To determine the age of the tomato plants and its susceptibility of TYLCV, the seedlings were grown in nylon 
net box. Seedlings of nine days old were transplanted in 6 trays and covered by nylon net. The viruliferous 
whiteflies were collected and allowed for transmitting the virus to plants of 15, 20, 30, 45, 60 and 75 days after 
transplanting. Thereafter, the plants were allowed to grow for studying the symptoms.  
 

RESULTS AND DISCUSSION 
Determination of number of whiteflies required for transmission of TYLCV 
It has been observed that even one individual whitefly was capable of transmitting the virus (Figure 1). When 3, 
5 and 10 viruliferous whiteflies plant-1 were released, the disease transmission was 20, 30 and 70 percent, 
respectively. It was found that 15 whiteflies could transmit TYLCV to a range of hundred percent transmissions. 
The findings of the study showed that a maximum of 15 viruliferous whiteflies required for effective 
transmission of TYLCV. 
 

Influence of acquisition feeding period on TYLCV transmission 
It was found that the whitefly required a minimum period of 30 minutes acquisition feeding period to acquire 
TYLCV for transmission (Figure 2). But the vector required 8 hr acquisition feeding period for successful 
transmission of TYLCV into tomato plants, where 100% plants were found to show the disease symptoms. 
 

 Influence of inoculation feeding period on TYLCV transmission 
The results of the present study are presented in Figure 3. It was found that at least 30 minutes of inoculation 
feeding period were required to transmit the virus TYLCV, though the per cent of transmission was 10.00. 
However, 100.00 per cent transmission was recorded when 5 hrs of inoculation feeding period was given to 
whitefly.  
 

Influence of pre-acquisition starvation period on TYLCV transmission 
This experiment was conducted to know the minimum pre-acquisition starvation period of the vector to be 
viruliferous in order to transmit the disease. The results are presented in the Figure 4. It was observed that at least 
30 minutes of pre-acquisition starvation period was required to transmit the virus and the mean per cent of 
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transmission was 10.00. However, 100.00 per cent transmission was recorded when 5 hrs of pre-acquisition 
starvation period was given to the whitefly.  
 

Influence of post-acquisition starvation period on TYLCV transmission 
This experiment was conducted to know the minimum post-acquisition starvation period of the vector to be 
viruliferous in order to transmit the disease. The results are presented in the Figure 5. It was observed that at least 
30 minutes of post-acquisition starvation period were required to transmit the virus and the per cent of 
transmission was 30.00. However, 100.00 per cent transmission was recorded when 4 hrs of post-acquisition 
starvation period was given to the whitefly.  
 

Effect of age of the tomato plant and its susceptibility to TYLCV 
The tomato plants were artificially inoculated at all the growth stages. The young seedlings up to the age of 20 
days were found to be highly vulnerable to the virus (Figure 6). When 30, 45, 60 and 75 days old plants were 
inoculated, the percentages of transmission were 75.00, 59.38, 43.75 and 18.75, respectively. This indicated that 
as the age of the seedlings increased, their susceptibility to virus infection decreased accordingly.  
 

Studies on epidemiology of TYLCV revealed that even a single whitefly was capable of transmitting the 
disease. The findings corroborates with the findings of Seetharama Reddy and Yaraguntaiah (1981), Monsour 
and Al-Musa (1992) and Jiang et al. (2000). Further, a single viruliferous whitefly has been shown to be 
successfully transmitting some of the other whitefly borne viruses like yellow vein mosaic of okra (Varma, 
1952), pumpkin yellow mosaic virus (Capoor and Ahmad, 1975) and Jayashree et al. (1999). The minimum 
acquisition feeding period required for the vector (B. tabaci) for successful transmission of TYLCV was found 
to be 30 minutes though the percentage of infection increased with the increase in acquisition feeding period 
(100 per cent infection at 8 hours of acquisition feeding period). This has been supported by Jayashree et al. 
(1999) and Jiang et al. (2000). They reported that a minimum period of 30 minutes was required as acquisition 
feeding period of tomato yellow leaf curl virus. However, Capoor (1949) reported that whiteflies required at 
least 15 to 30 minutes of colonization on the plant to introduce their stylets into the phloem tissues. Probably for 
this reason, in the present investigation, only very low percentage of insects acquired TYLCV in 30 minutes of 
acquisition feeding on infected plants. In the present study, the minimum inoculation feeding period required by 
the whitefly for successful transmission of the virus was 30 minutes although the percentage of infection 
increased with in increase in the inoculation feeding period. The findings of the present study are in accordance 
with the findings of Cohen and Nitzany (1966), Seetharama Reddy and Yaraguntaiah (1981) and Jiang et al. 
(2000). In the present study the minimum pre-acquisition starvation period required for the vector for successful 
transmission of the virus was 30 minutes though the percentage of infection was increased with the increase in pre-
acquisition starvation period (100 per cent infection at 5 hours of pre-acquisition starvation period). But this finding 
has been differed by Capoor (1949) and Jayashree at al. (1999). They stated that in order to fix the whiteflies in their 
feeding position, it was necessary to starve them for at least 3 hours before releasing them on the host plants and this 
might be the reason for increased disease transmission with the vectors starved before the acquisition feeding period. 
The results of post-acquisition starvation period of whiteflies required for the vector for successful transmission of 
the virus was 30 minutes although the percentage of infection was increased with the increase in pre-acquisition 
starvation period (100 per cent infection at 5 hours of pre-acquisition starvation period). This has also been differed 
by Capoor and Ahmad (1975). They reported that 2 hours starvation of whiteflies before acquisition gave maximum 
infection, while starvation after acquisition led to reduction in transmission in PYVMV inoculated pumpkin plants. 
This reduction in transmission efficiency was directly proportional to the increase in the length of post-acquisition 
starvation period. However, post-acquisition starvation period was effective up to 4 hours in the case of Okra yellow 
vein mosaic virus (OYVMV) as reported by Varma (1952). The study on the age of the tomato plants on the 
susceptibility of the virus, TYLCV made herein indicated that tomato plants could be infected at all growth 
stages. However, the young seedlings were recorded to be highly sensitive to TYLCV and thereafter, the 
susceptibility turn to reverse showing less susceptible to the virus. This kind of findings has been reported in 
case of tomato leaf curl virus by Seetharama Reddy (1978). 
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Figure 1. Number of whiteflies required for 
transmission of TYLCV to tomato plants cv. 
BARI tomato 4 

Figure 2. Influence of acquisition feeding period of 
whitefly on transmission of TYLCV to tomato 
plants of cv. BARI tomato 4 
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Figure 3. Influence   of   inoculation   feeding   period   

of   whitefly  on transmission of TYLCV to 
tomato plants of cv. BARI Tomato 4 

Figure 4.  Influence of pre-acquisition starvation period of 
whitefly on transmission of TYLCV to tomato 
plants of cv. BARI tomato 4. 
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Figure 5. Influence of post-acquisition starvation period 

of whitefly on transmission of TYLCV to 
tomato plants of cv. BARI tomato 4. 

Figure 6. Effect of age of tomato plants of cv. BARI 
Tomato 4 on susceptibility to TYLCV 
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