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Abstract : Chilli leaf curl disease (ChiLCD) caused by Chilli leaf curl virus (ChiLCV) belongs to the genus begomovirus 

has become a significant issue in reducing the cultivation of chilli in the tropical and subtropical parts of the Indian 

subcontinent. ChiLCV is transmitted by the vector whitefly [Bemisia tabaci (Gennadius)] in a persistent and circulative 

manner. Single viruliferous whitefly was able to transmit ChiLCV with the transmission efficiency of nine per cent. How 
ever, 100 percent transmission of ChiLCV was obtained when ten viruliferous whiteflies were released per plant. Half an 

hour (0.5 hr) of pre-acquisition starvation period, one hour of acquisition access feeding period (AAFP) and three hours of 

inoculation access feeding period (IAFP) were required to transmit the ChiLCV. The percentage of transmission was 

increased with increase in pre-acquisition starvation period, AAFP and IAFP. Hundred percent transmission of ChiLCV was 

achieved with a pre-acquisition starvation period of 2.5 hrs, AAFP of 24 hrs and IAFP of 12hrs.  
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INTRODUCTION 

 

hitefly, Bemisia tabaci (Gennadius) is one of 

the most destructive insect pests in tropical 

and subtropical regions of the world. It is highly 

polyphagous and feeding on several agricultural 

and horticultural crops. It is causing significant 

crop losses directly by sucking sap form the plants 

and indirectly by transmission of viral disease 

especially caused by the genus begomovirus 

(Brown, 2010). Leaf curl Disease in chilli is caused 

by ChiLCV, which is transmitted by whiteflies  

(Senanayake et al., 2012). The disease was first 

reported in India during 2007 (Senanayake et al., 

2007). ChiLCD infected chilli plants were showed 

symptoms viz., upward leaf curling, leaf crinkling, 

leaf puckering, reduction in leaf surface, bushy 

appearance and stunting (Chattopadhyay et al. 

2008, Kumar et al. 2015, Thakur et al., 2018). 

ChiLCD causes 100 per cent yield loss in severe 

cases (Singh et al., 2013). Vector management 

paves a way for the management of ChiLCD. To 

develop a vector management strategy, there is a 

need to study the virus-vector relationship. 

 

MATERIALS AND METHODS 

 

Influence of pre-acquisition starvation period on 

ChiLCV transmission 

To determine the effect of different pre-acquisition 

starvation periods on the rate of transmission of 

ChiLCV, the whiteflies were allowed for different 

starvation periods viz., 0.5 hr, 1 hr, 1.5 hrs, 2 hrs 

and 2.5 hrs in the test tube. After that, the 

whiteflies were allowed to an AAFP of 24 hrs and 

transferred to one week old healthy chilli plants for 

inoculation. After IAFP of 24 hrs, the whiteflies 

were killed by spraying Imidacloprid 17.8 SL @ 

0.3 ml/lit. A total of 10 chilli plants were 

inoculated for each treatment. After the 

inoculation, plants were observed for symptom 

expression and the per cent transmission was 

calculated based on the number of infected plants . 

Per cent virus transmission was calculated in all the 

treatment with the following formula 

Per cent virus transmission = 

 No. of virus infected plants   X 100  

Total No. of inoculated plants  
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Influence of AAFPs of whiteflies on ChiLCV 

transmission  

In order to determine the effect of different 

acquisition access feeding periods on the rate of 

transmission of ChiLCV, the whiteflies were 

allowed for different AAFPs viz., 0.5 hr, 1 hr, 3 hrs, 

6 hrs, 9 hrs, 12 hrs and 24 hrs . The viruliferous 

whiteflies were transferred to the one week old 

healthy chilli plants and they were allowed for an 

IAFP of 24hrs. Later, the whiteflies were killed by 

spraying Imidacloprid 17.8 SL @ 0.3 ml/lit. A total 

of 10 chilli plants were inoculated for each 

treatment. After the inoculation, plants were 

observed for symptom expression. The per cent 

transmission was calculated based on the number 

of infected plants  

Influence of IAFPs of whiteflies on ChiLCV 

transmission 

The study was conducted to determine the effect of 

different inoculation access feeding periods on the 

rate of transmission of ChiLCV, the whiteflies 

were allowed for the AAFP of 24 hrs followed by 

different IAFPs viz., 0.5 hr, 1 hr, 3 hrs, 6 hrs, 9 hrs 

and 12 hrs and transferred to on one-week old 

healthy chilli plants. After that, the whiteflies were 

killed by spraying Imidacloprid17.8 SL @ 0.3 

ml/lit. A total of 10 chilli plants were inoculated for 

each treatment. After the inoculation, plants were 

observed for symptom expression. The per cent 

transmission was calculated based on the number 

of infected plants. 

Number of whiteflies required for ChiLCV 

transmission 

The number of whiteflies required for the 

successful transmission of ChiLCV was determined 

as follows. The whiteflies were allowed for an 

AAFP for 24 hrs on infected chilli plants, after 

which they were transferred to healthy chilli plant 

at the rate of 1, 2, 3, 5, 8 and 10 numbers per plant 

separately. After an IAFP of 24 hrs, the whiteflies 

were killed by spraying Imidacloprid17.8 SL @ 0.3 

ml/lit. A total of 10 chilli plants were inoculated for 

each treatment. After inoculation, plants were 

observed for symptom expression. The per cent 

transmission was calculated based on the number 

of infected plants. 

 

RESULTS AND DISCUSSION 

 

Influence of pre-acquisition starvation period on 

ChiLCV transmission 

The results showed that pre acquisition starvation 

period of 2.5 hrs resulted a maximum transmission 

of 100 per cent whereas lowest transmission of 6 

per cent was recorded at pre acquisition starvation 

period of 0.5 hr (Table1) (Picture 1) & (Picture 2). 

This result is similar to the findings reported by 

Rashid et al. (2008) who reported that the 

transmission efficiency of Tomato yellow leaf curl 

virus was more in tomato released with the 

whiteflies starved for a period of 5 hrs. The pre-

acquisition starvation period of 3.5 hrs required for 

100 per cent transmission of Bitter gourd yellow 

mosaic virus (BGYMV) through whiteflies in 

bittergourd (Rajinimala et al., 2005). Whiteflies 

were starved for a period of 2 hrs to get 100 per 

cent transmission of Pumpkin yellow mosaic virus 

(PYVMV) in pumpkin (Jayashree et al., 1999). 

Influence of acquisition access feeding period 

(AAFP) on ChiLCV transmission 

The results revealed that the whiteflies required a 

minimum of 1 hr AAFP to become viruliferous 

with 7 per cent ChiLCV transmission. The highest 

transmission efficiency of 100 per cent was 

achieved an AAFP of 24 hrs. The AAFP of 0.5 hr, 1 

hr, 3 hrs, 6 hrs, 9 hrs, 12 hrs and 24 hrs  resulted 0, 

7, 15, 46, 57, 70 and 100 per cent transmission of 

ChiLCV respectively (Table 2) (Picture 3) & 

(Picture 4). Senanayake et al. (2012) who reported 

that maximum transmission efficiency (100 per 

cent) of ChiLCV on chilli was achieved with the 

whiteflies allowed for an AAFP of 6 hrs.  Swathi et 

al. (2023) reported that minimum 0.25 hrs of AAFP 

is required for the whitefly to acquire Soyabean 

Yellow mosaic virus. Pun et al. (1995) reported that 

the whiteflies required 6 hrs of AAFP for 100 per 

cent transmission of OYVMV Okra yellow vein 

mosaic (OYVMV) virus in okra. 

Influence of Inoculation access feeding period 

(IAFP) on ChiLCV transmission 

The results revealed that the whiteflies required a 

minimum of 3 hrs IAFP to inoculate the virus in 

chilli plants with the transmission efficiency of 17 

per cent. The maximum transmission efficiency of 

100 per cent was achieved with an IAFP of 12 hrs. 

Different IAFPs viz., 0.5 hr, 1 hr, 3 hrs, 6 hrs, 9 hrs 

and 12 hrs were resulted 0, 0, 17, 43, 70 and 100 

per cent transmission rates respectively (Table 3) 

(Picture 5) (Picture 6) & (Picture 7). Similarly, 

Swathi et al. (2023) reported that maximum 

transmission of Soyabean Yellow mosaic virus in 

soyabean was achieved with the IAFP of 12 hrs. 

Ragupathi (1989) revealed that the viruliferous 

whiteflies required 12 hrs IAFP for 40 per cent 

transmission of YMV in soyabean. Dastogeer et al., 

(2012) noticed that the minimum IAFP of 30 min 

was required for transmission of Jute leaf mosaic 

virus (JLMV) through whiteflies. 

Number of Whiteflies required for ChiLCV 

transmission 

The results indicated that, one number of 

viruliferous whitefly could transmit the virus to the 

extent of 9 per cent. However, the maximum 

transmission of 100 per cent was recorded when 10 

viruliferous whiteflies were released per plant 

(Table 4). Senanayake et al. (2012) reported that 

eight numbers of whiteflies were required to 

achieve 100 percent transmission of ChiLCV on 

chilli. Jyothi (2012) reported that a single 
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viruliferous whitefly was transmitted OYVMV in 

40 per cent of the inoculated plants whereas 10 

viruliferous whiteflies were required for 100 per 

cent transmission of OYVMV in pole bean. 

Similarly, 15-20 viruliferous whiteflies per plant 

were required for 100 per cent transmission of 

YMV in urdbean (Salalrajan, 1988). 

Symptom expression 

Ten numbers of whiteflies allowed for an AAFP 

and IAFP of 24 hrs and 12 hrs respectively were 

able to produce severe leaf curl symptom at 20 

days after inoculation (Picture 5). 

 

Table 1. Influence of pre-acquisition starvation period of B. tabaci on ChiLCV transmission 

S. No pre-acquisition starvation period (hrs) Percent transmission* 

1. 0.5 6.00 

 (11.06) 

2. 1 17.00 

(23.97) 

3. 1.5 51.00 

(45.57) 

4. 2 71.00 

(57.64) 

5. 2.5 100  

(90.00) 

CD (P=0.05) 6.886 

* Mean of ten replications 

Figures in the parentheses are arc-sine transformed values 

 

Table 2. Influence of Acquisition Access Feeding Period of B. tabaci on ChiLCV transmission 

S. No Acquisition Access Feeding Period (hrs) Percent transmission* 

1. 0.5 0.00 

(0.00) 

2. 1 7.00 

(12.90) 

3. 3 15.00 

 (21.32) 

4. 6 46.00 

 (42.55) 

5. 9 57.00 

(49.17) 

6. 12 70.00 

(57.38) 

7. 24 100 

(90.00) 

CD (P=0.05) 9.083 

* Mean of ten replications 

Figures in the parentheses are arc-sine transformed values 

 

Table 3. Influence of Inoculation Access Feeding Period of B. tabaci on ChiLCV transmission 

S. No Inoculation Access Feeding Period (hrs) Percent transmission* 

1. 0.5 0.00 

(0.00) 

2. 1 0.00 

(0.00) 

3. 3 17.00 

(23.97) 

4. 6 43.00  

(40.82) 
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5. 9 70.00  

(57.53) 

6. 12 100  

(90.00) 

CD (P=0.05) 7.927 

* Mean of ten replications  

Figures in the parentheses are arc-sine transformed values 

 

Table 4. Influence of vector (B. tabaci) density on ChiLCV transmission 

S. No No. of Whiteflies/plant Percent transmission* 

1. 1 

 

9.00 

(16.59) 

2. 2 16.00 

(23.31) 

3. 3 33.00 

(34.63) 

4. 5 54.00 

(47.33) 

5. 8 71.00 

(57.64) 

6. 10 100 

(90.00) 

CD (P=0.05) 7.784 

* Mean of ten replications 

Figures in the parentheses are arc-sine transformed values 

 

 
Picture 1. Collection of B.tabaci form brinjal 
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Picture 2. Starvation of B.tabaci 

 

  
Picture 3. Releasing of starved whiteflies on ChiLCV infected chilli plant for acquisition  

 

 
Picture 4. Whiteflies acquiring ChiLCV 
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Picture 5. Releasing of viruliferous whiteflies (B.tabaci) to healthy chilli plants  

  

Picture 6. Symptom developed in inoculated chilli plant 

 

 
Picture 7. Leaf curl 
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CONCLUSION 

 

Ten numbers of whiteflies allowed for an starvation 

period, AAFP and IAFP of 2.5 hrs, 24 hrs and 12 

hrs respectively were able to produce severe leaf 

curl symptom at 20 days after inoculation. 
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